Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapwuant Ne 1

1. Byner sin cucrema Bekropos a; = (1,8,3,—4,2), ay = (1,8,7,—2,5), a3 =
(3,—1,7,-3,6), ay = (—4,18,0,2, —2) auHEHHO 3aBUCUMOIi?

2. Y6enuThCs, 9TO MHOXKECTBO BCEX MHOTOYJIEHOB HaJl mojieM R crenenu, He
npeBocxosieii 20, y KOTOPbIX KOI(MMUIINEHTHI P CTENEHAX T ¢ TOKA3aTeISTMI
Bujia 4k + 1 (k= 0,1,...) paBubl 0, OTHOCHTEIBLHO JIMHEHHBIX onepanuii obpasy-
10T JIMHEiHOe MMpocTpaHcTBO Hall mojeM R. YKazarh Kakoii-HUOYIL Oasuc 9Toro
[IPOCTPAHCTBA U HAITH €ro pa3MepHOCTh. (2 GaJiia)

3. HaiiTu panr u Kakyo-HUOY/b MAKCUMAaJIbHYIO JIMTHEHHO HE3aBUCUMYIO ITOJI-
CUCTeMY CHCTEeMBbI BeKTOpoB a; = (2,0,—13,6,—4), ay = (4,3,6,2,—2), a3 =
(4,1,1,-5,6), ay = (18,12,11,14, —12).

4. Janbl nogupocrpancrsa U u W nmneitnoro mnpocrpancrsa R, mopoxK ien-
HbIE JIAHHBIMU CUCTEMaMU BEKTOPOB a1, g, a3 U by, by:

a; = (6,1,2,3,-3), ay = (6,—4,5,—8,—6), ag = (2, —6,4,1, =7);

by = (3,—2,—4,—4,4), by = (14, —18,11, —4, —32).

Haiitu pasmeprocru u 6a3ucer nomnpocrpancts U + W u U NW. (2 6aia)

3 4 2 3 -2 1

-1 -1 0 4 -1 1

5. Haittu panr marpunsr | —2 3 -3 -3 4 -4
-3 —15 2 4 =5 7

-1 -12 4 11 -8 9

6. lccnenoBaTh cucteMy JTUHEHHBIX ypaBHEHUNM B 3aBUCUMOCTH OT 3HAYCHUS
rnapaMeTpa @ U HalTh oOIlee peleHne IMpu BceX 3HAYEHHAX «, KOIJa OHa COB-
MmecTHA: (2 Gasuia)

ary + o + ars + x4 + ars = 3a + 2;
T+ oxgy + x3 + axy + x5 = 200 + 3;

ary + o + 2ax3 + x4 + 3axs = 6o+ 2;
200k + 229 + 303 + 224 + doxs = a + 1.

7. Haiitu BekTOpHYIO pOpMYy 3almcu OOIIEro PerieHusd CUCTEMbl JIMTHEHHBIX

YPaBHEHUIA:
To+ X3 — 204 + T5 — T = 3;
=221 + 19 — 223 — 225 — 216 = —0;
—ZE1+1’2—2$3+I4+ZE5 = —5;
dxy + x5 — day + Tx5 — 6 = 5.

VKazarb (pyH[aMeHTaIbHYI0 CUCTEMY PENIeHUl COOTBETCTBYIONMIEH OJIHOPO/I-
HOII cUCTeMbl YpaBHEHUI.

8. HaiiTn kakyio-HuOy/Ib CUCTEMY JTUHEHHDBIX ypaBHEHUI, 3a/IaI0MTyI0 JIMHET-
HOE TIOITPOCTPAHCTBO, TIOPOXKACHHOE JIAHHOU CUCTEMON BEKTOPOB

ay = (2,2,5,—6,—5), as = (3,-9,3,7,2), as = (1,-9,7,-2,7).



9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-
1 2 3 —2
crBoM AX =C- XD, rne C = ( _9 3 ), D = < 5 1 ), SABJISIETCS JIMHET-
HBIM onepaTopoM. HaiiTn ero marpuiy B 6asmnce

10 00 01 0 0

10. UzBectHO, uTo nuHeiitHOe oToGpazkenue A mepeBoauT BeKTopbl a; = (—3,3,4,2), as =
(0,-2,0,-2), ag = (—3,—1,1,1), ay = (—3,0,—2,2) BBekTOpBI b1 = (—7,—9,2), by =
(0,-2,2), b3 = (5,—4,9), by = (14,3,11). Haiitu 6a3uc obpasa u 6asuc sjpa
orobpazkenus A.

HaiiTu ero marpuiyy B Tex 6a3ncax, B KOTOPBIX JaHbI KOOPIMHATHI BEKTOPOB.

Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (—4,1,0,0), e3 =
(—4,2,1,0), e = (—=4,0,1,1) u fi = (1,0,—2), fo = (0,1,-2), f3 = (0,0,1). (3
basa)

-2 2 0
11. Jluneitawrit oneparop A 3aman MaTpureit 0 0 —1 |. Haiiru xa-
3 -3 0

PAKTEPUCTHIECKUIT MHOTOWIEH Y .A(%), COOCTBEHHBIE 3HAYEHHsI U COOCTBEHHBIE
BeKTOpHI onieparopa A. fsisiercst im A omepaTropoM mpoctoit cTpykTypbi?! Eciu
Jla, TO 3aINCaTh ero MaTpuIly B H6a3mce U3 COOCTBEHHBIX BEKTOPOB.

12. Haiitu xopmanoB O6asuc m marpuity 2Kopjaana Jijisi TUHEHHOTO OIlepaTo-
-1 -1 2 -1 00

0 -2 2 -1 -1 0
pa, 33JaHHOTO B HEKOTOPOM Da3uce MaTpurieit 0 -10 -1 bl . (3
’ 1 -2 2 -3 31
1 -11 -1 00
-1 00 0 00

Hasa)

13. Haiitu Hopmasibayto hopmy zKopaana aig matpunsl | —2 0 —1 0 0

(3 basra)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 2

1. Byaer nu cucrema Bekrtopos a; = (6,3,—7,8,—6), as = (4,3,6,2,—2),
az = (4,1,1,-5,6), ay = (18,12, 11, 14, —12) suneitno 3aBucuMoii?

2. YoeauThesd, 9TO MHOXKECTBO BCEX MATPUIL HaJT rmojieM R pa3mepoB 5 X 2,y
KOTOPBIX JIEMEHTHI @;; ¢ uHgekcamn ¢ = 4k + 1, j = 3m +2 (k,m = 0,1,...)
paBubl 0, OTHOCUTEILHO JTUHEHHBIX Olepalyii 00pa3yIoT JUHEHHOe IIPOCTPAHCTBO
HaJ nosleM R. YKazaTh Kakoi-HuOyab 0a3nuc 9TOr0 IPOCTPAHCTBA U HAilTH €ro
pasMepHOCTh. (2 Gaua)

3. Haiitu panr u kakyo-HuOy/Ib MaKCUMAJIbHYIO JUHEHHO HE3aBUCUMYIO IO
cucreMmy cucteMbl BeKTopoB a; = (1,8,3,—4,2), a5 = (1,8,7,—2,5), as = (4,7, 14, —5,11),
as = (—4,18,0,2,—2).

4. Janbl nogupocrpancrsa U u W nmneitnoro mnpocrpancrsa R, mopoxk ien-
HbIE JIAHHBIMU CHCTEMaMU BEKTOPOB a1, g, a3 U by, by:

a; = (14,9,2,3,13), ay = (7,9,4,2,-3), ag = (4, -3, —4,2,9);

by =(1,2,1,2,2), by = (1,3,1,—1,5).

Haiitu pasmeprocru u 6a3ucer nojmnpocrpancts U + W u U NW. (2 6ania)

-4 -3 -2 -2 -3 3

-1 3 2 2 1 =2

5. Haiitu panr MaTpuirbt 2 0 4 -2 -3 4
4 12 4 10 11 -14

-2 9 -2 10 11 -15

6. lccnenoBaTh cucteMy JTUHEHHBIX ypaBHEHUNH B 3aBUCUMOCTH OT 3HAYCHUS
rnapamMeTpa v U HaiTu oOIlee peleHne Mpu BceX 3HAYEHUAX «, KOIJa OHa COB-
MecTHA: (2 Gasuia)

azry + 2z + axrs + 2x4 + axs = 3o+ 4;
2x1 + azry + 223 + ary + 225 = 2a + 6;
ary + 2x9 + 2axs + 224 + 3axs = 6 + 4;
200y + 4xe + 3axs + 4y + doxs = o + 1.
7. Haiitu BekTOpHYIO pOpMY 3almcu OOIIEro PeIieHusd CUCTEMbl JIMTHEHHBIX

YPaBHEHUTIA:
T1 — X9 — Ty = 1,
T1 — Xy — 203 = —1;

T1 — Xy + 203 + x4 — 45 — 226 = 0
2ZL‘1 — 21’2 + 3l‘4 — 8ZE5 — 6£L‘6 = —T.
VYKazarb (yHIaMeHTaIbHYI0 CUCTEMY PENIeHUl COOTBETCTBYIONMIEH OJTHOPO/I-
HOIl cuCTeMbl YPaBHEHUI.
8. HaiiTn kakyio-HuOy/Ib CUCTEMY JTUHEHHDBIX ypPaBHEHUI, 38 IaI0NTyI0 JIMHET-
HO€ TIOJITPOCTPAHCTBO, IMTOPOXKJIECHHOE CUCTEMON BEKTOPOB

a; = (7,-5,3,-5,-8), as = (5,—9,—1,6,—-3), a3 = (3, —4,7,1, -2).



9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-
3 4 3 —4
crBoM AX =C- XD, rne C = ( _9 3 ), D = < 9 3 ), SABJISIETCS JIMHET-
HBIM onepaTopoM. HaiiTn ero marpuiy B 6asmnce

10 00 01 0 0

10. UzBectHO, uTo nuHeitHOe oToGpazkenue A mepesoaut BeKTopbl a; = (5,1, —3,2), as =
(1,0,-3,4), a3 = (3,3,4,4), ay = (—1,3,1,0) BBerTOpBI b1 = (—20,—9, —11), by =
(—=7,—6,—1), by = (1,—47,48), by = (—4,—11,7). Haiitu 6a3uc obpasza n 6a3uc
siapa orobpazkenus A.

HaiiTu ero marpuiyy B Tex 6a3ncax, B KOTOPBIX JaHbI KOOPIMHATHI BEKTOPOB.

Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (3,1,0,0), e3 =
(—=1,4,1,0), e = (10,4, 1) ut fi = (1,—4,-3), fo = (0,1,2), fz = (0,0,1). (3
basa)

1
11. Jluneitnbrit oneparop A 3a1aH MaTpuIiei 0 . Haiitu xapakre-

i
=~ O =
O = O

PHUCTHYIECKUI MHOTOUJIEH X 4(Z), COBCTBEHHBIE 3HAYEHHS 1 COOCTBEHHBIE BEKTODDI
omeparopa A. dAenserca mm A omeparopoM mpocToit cTpyKTypbl? Ecim na, To
3aIcaTh €ro MaTpHIly B Oasuce U3 COOCTBEHHBIX BEKTOPOB.

12. Haittu xkoppanos 6a3uc u marpuity 2Kop/ana Jijist JIMHEITHOro orepaTopa,
0 -2 3 =210

-1 -1 1 -1 0 1
3a/JaHHOT'0 B HEKOTOPOM Da3uce MaTpuIiei 0 =10 —1 21 (3 basa)
2 =33 =340 |
1 -1 1 -1 10
0 -1 1 -1 10
0 -1 2 -1 0
-2 -1 1 -1 0
13. Haiitu nopmasbayio bopmy zZKopaana aig marpunsl | —1 —1 0 —1 2
1 -3 3 -3 4
0 -1 1 -1 1

(3 basura)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 3

1. Byner sn cucrema Bekropos a; = (5, —4,—5,5,-3), as = (4,—6,5, —5,5),
az = (7,6,—5,4,3), ay = (—10,—18,15, —13, —1) smHeitro 3aBucuMOii?

2. ¥Y6enuThcs, 9TO MHOXKECTBO BCEX MHOTOYJIEHOB HaJl mojieM R crenenu, He
npeBocxosieit 10, y KoTopbix K03 MUIMEHTHI P CTENEHAX T ¢ TOKA3aTeISIMI
Bujia 3k + 1 (k= 0,1,...) paBubl 0, OTHOCHTEIBHO JIMHEHHBIX onepanuii obpasy-
10T JIMHEiHOe MmpocTpaHcTBO Hall mojeM R. YKazarh Kakoii-HUOYIL Oa3uc 9T0ro
[IPOCTPAHCTBA U HAJITH €ro pa3MepHOCTh. (2 GaJia)

3. HaiiTu panr n Kakyo-HUOY/b MAKCUMAJIbHYIO JIMTHEHHO HE3aBUCUMYIO IO/
cucTeMy CUCTeMbl BeKTOpoB a1 = (5, —4,—5,5,-3), ay = (4,—6,5,—5,5), ag =
(11,0,0,-1,8), ay = (—10,—18,15, 13, —1).

4. Janbl nogupocrpancrsa U u W nmneitnoro mnpocrpancrsa R, mopoxK ien-
HbIE JIAHHBIMU CUCTEMaMU BEKTOPOB a1, g, a3 U by, by:

a; = (6,—5,—-8,-8,3), ay = (3,7,9,—-5,-3), ag = (9, —3, 5,2, —6);

by = (6,—1,—6,6,4), by = (18, -2, -8, —11,—12).

Haiitu pasmeprocru u 6a3ucer nojmnpocrpancts U + W u U NW. (2 6aia)

-3 0 1 1 -2 3

2 2 2 -4 4 =2

5. Haiitm panr matpumer | —2 2 3 0 3 1
00 -3 -6 5 -9

70 -2 -5 3 —6

6. lccmenoBaTh cucteMy JIMHEHHBIX ypaBHEHUH B 3aBUCUMOCTH OT 3HAYCHUS
napaMeTpa v U HaliTu oOIlee peleHne Mpu BceX 3HAYEHUAX «, KOIJa OHa COB-
MmecTHA: (2 Gasuia)

ary + 3z + axrs + 3ry + axs = 3a + 6;
3x1 + axy + 3x3 + ary + 3x5 = 2a + 9;
ary + 9 + 2ax3 + 14 + 3axs = 6o+ 2;
200y + 4xe + 3oz + 4y + doxs = o + 1.
7. Haiitu BekTOpHYIO pOpMYy 3almcu OOIIEro PerieHusd CUCTEMbl JIMTHEHHBIX
YPaBHEHUWIA:
—2x1 — 209 — 13 — 224 = 4;
T1+ X9 — 204 — 5 — x5 = 4
—X1 — X9 — 23 — Ty — Ty = —2;
—81'1 — 8I2 — 7[1)3 + T4 + 3.1‘6 = —14.

VKazarb (pyHIaMeHTaIbHYI0 CUCTEMY PENIeHUl COOTBETCTBYIONMIEH OJTHOPO/I-

HOI cUCTeMbl YpaBHEHUI.

8. Haiitn kakyio-HuOy/Ib CUCTEMY JTUHEHHDBIX ypaBHEHUI, 38 IaI0NTyI0 JIMHET-
HOE€ IIOJAIIPOCTPAHCTBO, IIOPOXKICHHOE CUCTEeMOI BEKTOPOB

a; = (5,2,3,1,6), ay = (2,-9,7,6,-3), ag = (1, —4, 3,2, —4).



9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-
5 2 3 —2
crBoM AX =C- XD, rne C = ( _9 3 ), D = < 9 5 ), SABJISIETCS JIMHET-
HBIM onepaTopoM. HaiiTn ero marpuiy B 6asmnce

10 00 01 0 0

10. UsBectHO, uTo snHeitHoe oTobpazkenne A nepesoaut Bekropst a; = (0, —3, —3,0), az =

(—=2,-5,2,-3), ag = (—4,1,—-1,-1), ay = (—2,2,—1,0) B BekTOpnI b1 = (0,12,0), by =
(13,—19,0), b3 = (0,—14,0), by = (—3,—5,0). Haiitu 6a3uc obpasza u 6asuc -
pa orobpaxkenus A.
HaiiTu ero marpuiyy B Tex 6a3ncax, B KOTOPBIX JaHbI KOOPIMHATHI BEKTOPOB.
Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (3,1,0,0), e3 =
(3,0,1,0), ex = (—4,4,1,1) u fi = (1,-2,—1), fo=(0,1,-2), f5 = (0,0,1). (3
basa)

-3 2 4
11. JIuneitnwrii oneparop A 3agan marpuneit | —4 3 8 |. Haiitu xapak-
0 0 -1

TEPUCTUICCKUIT MHOTOUWIEH X 4 (), COOCTBEHHBIE 3HAUEHNUST U COOCTBEHHBIE BEKTO-
poi orteparopa A. fAsnsiercst m A omepatopom mpocToit crpykTyphi? Ecaun ja,
TO 3allicaTh ero MaTPUILy B Oa3uce U3 COOCTBEHHBIX BEKTOPOB.

12. Haittu xkoppanos 6a3uc u MmaTpuity 2Kop/ana Jijist JIMHEITHOTo orepaTopa,
0 -2 3 -2 10

-2 0 0 1 =30
3a/]AHHOTO B HEKOTOPOM Oasuce MaTpHIleit -2 1 -2 1-11 (3
-1 0 0 -1 11
-1 1 -1 1 -2 0
0 -1 1 -1 10
Hasa)
-1 00 00
0 -3 2 -1 2
13. Haittnn HOpMasbHy0 dhopmy zKoprana /171s MaTPHUITED 0 -2 1 -1 2
-1 -1 1 =2 2
0 -1 1 -1 1

(3 baswra)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 4

1. Byger s cucrema Bektopos a; = (6,—2,—3,—4,2), as = (4,3,6,—1,5),
az = (3,—1,8,—1,-2), ay = (1,4,—2,0,7) suneitno 3aBucumoii?

2. ¥0eauTbcsd, ITO MHOXKECTBO BceX MaTpuIl Ha 1 mojgeM R pasmepon 10 x 5,
Y KOTOPBIX 9JIEMEHTHI @;; ¢ uHuekcamn ¢ = 2k +1, j =bm+2 (k,m =0,1,...)
paBubl (, OTHOCUTEILHO JTUHEHHBIX Olepamyii 00pa3yIoT JUHEHHOe IIPOCTPAHCTBO
HaJ mosleM R. YKazaTh Kakoi-HHOyIb 0a3nMC 9TOr0 IPOCTPAHCTBA U HAilTH €ro
pasMepHOCTh. (2 Gasua)

3. HaiiTu panr n Kakyo-HUOY/b MAKCUMAJIbHYIO JIMTHEHHO HE3aBUCUMYIO IO
CHUCTEMY CHCTeMbI BeKTOpoB a1 = (6, —2,—3,—4,2), as = (7,2,14,—-2.3), a3 =
(3,—-1,8,—1,-2), ay = (1,4,—2,0,7).

4. Janbl nogupocrpancrsa U u W nmneitnoro mpocrpancrsa R, mopoxk ien-
HbIE JIAHHBIMU CHCTEMaMU BEKTOPOB a1, g, a3 U by, by:

a; = (1,0,1,0,1), ay = (1,4,-1,7,-7), ag = (9,8,4,—2,6);

by = (8,4,-8,6,1), by = (10, 12,6,10, —1).

Haiitu pasmeprocru u 6a3ucer nojmnpocrpancts U + W u U NW. (2 6amia)

-4 -3 -3 -1 -4 1

-4 -2 -3 0 2 0

5. Haiitu panr MaTpuirbt 0O 4 -3 1 =2 4
4 8 6 1 12 -6

4 4 3 2 10 -2

6. lccnemoBaTh cucteMy JTUHEHHBIX ypaBHEHUH B 3aBUCUMOCTH OT 3HAYCHUS
IapaMeTpa @ ¥ HaiTu oOlllee pelleHre IIPU BCeX 3HAYEHUSAX (v, KOTJIa OHa COB-
MecTHA: (2 Gasuia)

ary + o + ars + x4 + ars = 3a + 2;

2x1 + axy + 223 + ary + 225 = 2a + 6;
ary + 2x9 + 2axs + 224 + 3axs = 6 + 4;
2y + 319 + 3axs + 3vy + daxs = a+ 1.

7. Haiitu BekTOpHYIO pOpMYy 3almcu OOIIEro PerieHusd CUCTEMbl JIMTHEHHBIX

YPaBHEHUIA:
$1+$2—2$3—$4+$5 = 1,
—22L’1+$2—LL’4—$5+I6 = —5;
T3+ x4 — 26 = —1;

6£L'1 - 71’3 + 31‘4 + 41’5 - 5[E6 =09.
VYKazarb (yHIaMeHTaaIbHYI0 CUCTEMY PENIeHUl COOTBETCTBYIONMIEH OJITHOPO/I-
HOII cuCTeMbl YpaBHEHUI.

8. HaiiTn kakyio-HuOy/Ib CUCTEMY JTUHEHHDBIX ypaBHEHUI, 3a/IaI0MTyI0 JIMHET-
HOEe IIOJAIIPOCTPAHCTBO, IIOPOXKICHHOE CUCTEeMOI BEKTOPOB

a; = (2,-5,3,8,9), as = (7,-2,2,4,-2), a3 = (4,1,7,-9, —1).



9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-
3 4 7T —4
crBoM AX =C- XD, rne C = ( 9 7 ), D = < 9 3 ), SABJISIETCS JIMHET-
HBIM onepaTopoM. HaiiTn ero marpuiy B 6asmnce

10 00 01 0 0

10. UsBectHO, uro nuHeitHoe oTobpazxkenue A nepesogut Bekropet a; = (1,1,0,3), as =
(0,1,4,-1), as = (2,0,—-2,3), ay = (—1,3,—3,—2) BBekTopnl by = (0,—1,1), by =
(8,—1,9), b3 = (—5,-5,0), by = (8,2,6). Haiitu 6asuc obpaza u Gasuc sjpa
orobpazkenust A.

HaiiTu ero marpuiyy B Tex 6a3ncax, B KOTOPBIX JaHbI KOOPIMHATHI BEKTOPOB.

Haiitu maTpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (—1,1,0,0), ez =
(0,4,1,0), e = (0,3, -4, 1) u fi = (1,1,0), fo = (0,1,4), f3 = (0,0,1). (3 Gas-
na)

5 30
11. JIuneitnsiii oneparop A 3agan marpuneit | —6 —4 0 |. Haiitu xapak-
2 11

TEPUCTUICCKUT MHOTOUWIEH X 4 (), COOCTBEHHBIE 3HAUEHNUST U COOCTBEHHBIE BEKTO-
pul oneparopa A. dApnserca i A oneparopom mpocroil crpykTypsi? Ecin na,
TO 3allicaTh ero MaTPUILy B Oa3uce u3 COOCTBEHHBIX BEKTOPOB.
12. Haittu xkoppanos 6a3uc u MmaTpuity 2Kop/ana Jjist JIMHEITHOTO orlepaTopa,
0 —1 2 —1 0 0
-1 0 1 1 —4 -1
—2 1

1 1
33JIaHHOTO B HEKOTOpOM Oasuce marpuueit | 5 1 -1 o0 o 2| (3
-1 1 -1 1 =2 0
-1 0 0 0 0 1
Hasa)
0O 0 00O
-1 -1 010
13. Haiitu Hopmasibayto hopmy zKopaana aig marpunsl | —2 0 —1 1 0
-3 1 =100
-1 0 000

(3 basura)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 5

1. Byger s cucrema Bektopos a; = (1,6, —7,4,-9), as = (1,-7,9,-7,2),
az = (5,—4,8,1,1), ay = (2,-1,2,-3,-7), a5 = (—4,-3,1,—8,1) nuneiiro
3aBUCUMOI !

2. Y6enuThCsd, 9TO MHOXKECTBO BCEX MHOIOYJIEHOB HaJl mojieM R crenenu, He
MIPEBOCXOJIAIEN 8, Yy KOTOPBIX KOI(MMOUIMEHTHI IPU CTENEHAX T ¢ TOKA3aTeIIMI
Buga 5k + 1 (k= 0,1,...) paBabl 0, OTHOCUTEJILHO JINHEHHBIX OlepaIuii oopas3y-
10T JIMHEITHOe TTPOCTPAHCTBO Ha i mojieM R. YkazaTh Kakoi-HuOy b 6a3MC 3TOro
[POCTPAHCTBA U HAJTH €ro pasMepHoCcTh. (2 GaJiia)

3. HaiiTu panr n Kakyo-HUOY/Ib MAKCUMAaJIbHYIO JIMHEHHO HE3aBUCUMYIO ITOI-
cucreMy cucTeMbl BeKTopoB a; = (1,6,—7,4,-9), ay = (1,-7,9,-7,2), ag =
(6,—11,17,-6,3), ay = (2,—1,2,—-3,-7), a5 = (—4,—-3,1,-8,1).

4. JTame! nompocrpanctsa U n W nmneitnoro mpocrpanctsa R*, mopoxien-
HbIE JIAHHBIMUA CHCTEMaMU BEKTOPOB a1, Gy, a3 U by, by:

a; = (1,2,-3,-3), az = (2,—-3,2,-3), ag = (1,2, -2, 1);

by = (—1,1,-2,2), by = (2,3, =5, —2).

Haittu pasmeproctu n 6asucs nognpocrpancts U + W u U N W. (2 6amwia)

o -2 2 -3 -1 =2

-1 -2 1 -1 1 0

5. Haittu panr maTpuiist 1 =2 1 -2 1 0
-3 0 -1 3 2 2

-3 4 -3 6 0 2

6. NccnemoBarh cucTeMy JIMHEHHBIX YpPaBHEHWI B 3aBUCHUMOCTH OT 3HAYEHUS
nmapaMeTpa @ U HalTu oOIee peleHne mpu BceX 3HAYCHUSX (, KOrJa OHa COB-
MmecTHa: (2 Gasiia)

ary + 3ry + axrs + 3ry + axs = 3o+ 2;
1+ axs + T3 + axy + Ty :2(Jé+3;

axry — To + 20w — 14 + 30xs = 6o + 2;
20y + 229 4+ 3axs + 224 + daxs = 2a0 + 1.

7. Haiitu BexkTOpHYI0 OpMYy 3almcu OOIIEro PeIieHnsd CUCTEeMbl JIMHEHHBIX

YPaBHEHU:
—21’1 — X2+ x4 = —2;
—2x1 — x4 — 225 — 216 = 2;
—X9 + X3 — x4 — 225 = 3;
—4x1 — 629 + 33 + 14 — 425 + 2006 = 1.

VKazarb (yHIaMeHTaIbHYIO0 CUCTEMY PENIeHU COOTBETCTBYIONMIEH OJIHOPO/I-

HOI CUCTEeMbl YPaBHEHUI.

8. HaiiTnm Kakyio-HHOY/Ib CHCTeMY JIMTHEWHBIX yDaBHEHWI, 3a/af0NTyI0 JTuHel-
HOE MOAIPOCTPAHCTBO, IIOPOXKICHHOE CUCTEMOII BEKTOPOB

ay = (8,-8,4,8,5), as = (9,6,8,—4, —7), az = (5,—7,—9,5,4).



9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-
3
crBoM AX =C-X-CT, e C = (

-2 7
Haiitu ero marpuity B 6a3uce

10 00 01 0 0

10. UzBectHO, uTo sinHeitHOe oToGpazkenue A nepeBoaut BeKTopbl a; = (—4,2, —3,3), as =
(0,4,-1,0), a3 = (3,2,—3,0), ay = (—2,4,3,—1) B BexTOpBHI b = (31,—32,63), by =
(13,—-7,20), b3 = (—3,—2,—1), by = (15,2, 13). Haiitu 6a3uc obpasza u 6a3uc sij-
pa orobpaxkenus A.

HaiiTu ero marpuiyy B Tex 6a3ncax, B KOTOPBIX JaHbI KOOPIMHATHI BEKTOPOB.

Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (4,1,0,0), e3 =
(4,-4,1,0), es = (2,3,3, 1) u fi = (1,3,1), fo = (0,1,—4), f5 = (0,0,1). (3
basa)

) , SIBJISIETCS JIMHEWHBIM OITEPATOPOM.

5 —6 0
11. JIuneitasiit oneparop A 3a1ai MaTpuIiei 3 —4 0 |. Haiitu xapak-
-3 51

TEPUCTUICCKUIT MHOTOUWIEH X 4 (), COOCTBEHHBIE 3HAUEHNUST U COOCTBEHHBIE BEKTO-
poi orteparopa A. fAsnsiercst m A omepaTopom mpocToit crpykTyphi? Ecaun ja,
TO 3allicaTh ero MAaTPUILy B Oa3uce n3 COOCTBEHHBIX BEKTOPOB.

12. Haittu xkoppanos 6a3uc u Mmarpuity 2Kop/ana Jijist JIMHEITHOTO orepaTopa,
1 -3 4 -3 20

-3 1 -1 1 =21
3aJIAHHOI0 B HEKOTOPOM 0asnce MaTpuIlei -2 =210 . (3
0o -1 1 -1 20
-1 1 -1 1 =10
1 -2 2 =2 20
Hasa)
-1 00 00
1 -4 4 -3 4
13. Haiitu Hopmasibayto hopmy zKopiana Jijisd MaTpHUIibl 2 —4 4 -3 4
1 -3 3 -3 4
1 -2 2 -2 3

(3 basura)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 6

1. Byner sin cucrema Bekropos a; = (7,6, —7,—4,—4), ay = (2,1, —7,4,-8),
az = (7,—2,—8,-5,8), ay = (—17,8, 10,23, —40) suneitro 3aBucuMoii?

2. YoeauThesd, 9TO MHOXKECTBO BCeX MaTpuIl HaJI rmojieM R pasmepoB 4 X 5, y
KOTOPBIX 9JIEMEHTBI @;; ¢ mHuekcamn ¢ = 2k + 1, j = 4m +2 (k,m = 0,1,...)
paBubl 0, OTHOCUTEIBHO JIMHEHHBIX Ollepalyii 00pa3yioT JIMHEHHOE IIPOCTPAHCTBO
HaJ mojieM R. VKasaTh Kakoii-HUOYIb 6a3MC 9TOr0 IPOCTPAHCTBa M HANTH €ro
pasMepHOCTh. (2 Gaua)

3. HaiiTu panr n Kakyo-HUOY/b MAKCUMAaJIbHYIO JIMTHEHHO HE3aBUCUMYIO IO
cucreMy cucreMbl BekTopoB a; = (7,6,—7,—4,—4), ay = (9,—1,—-15,—1,0),
as = (7,—2,—-8,-5,8), ay = (—17,8, 10,23, —40).

4. Taner nomupocrpanctsa U u W smneitnoro npocrpancrsa R, mopoxien-
HbIE JIAHHBIMU CUCTEMaMU BEKTOPOB a1, g, a3 U by, by:

a; = (1,-2,—-1,1), as = (1, —1,-2,-2), ag = (1, -3, 1,2);

by = (1,-2,-2,-1), by = (3,—4,2,-3).

Haiitu pasmeprocru u 6a3ucer nonpocrpancts U + W u U NW. (2 6amia)

1 0 2 -3 0 3

4 -1 -2 4 0 4

5. Haitru panr marpumsr | —3 1 1 4 -2 3
12 -4 -10 6 4 —4

6 -2 -5 3 2 =2

6. lccnemoBaTh cucteMy JTUHEHHBIX ypPaBHEHUN B 3aBUCUMOCTH OT 3HAYCHUS
rnapaMeTpa v U HailTh oOIee peleHne IMpu BceX 3HAYEHUAX (v, KOIJa OHa COB-
MmecTHA: (2 Gasia)

ary + 2z + axrs + 2x4 + axs = 3o+ 4;
2x1 + azry + 223 + ary + 225 = 2a + 6;
ary + 3xs + 2axs + 3x4 + 3axrs = 6 + 4;
20x1 4 bxe + 3axs + dxy + daxs = 2o+ 1.
7. Haiitu BekTOpHYIO pOpMY 3ammcu OOIIEro PerieHusd CUCTEMbl JIMTHEHHBIX

YPaBHEHUA:
—2513'1 — T9 = —3,
$2+l’3+$4—l’5 = —3;
—X9 + x3 — 2x5 — g = —1;

—21’1 — 7I2 — 3[1)4 — 31’5 — 3$’6 = 3.
VYKazarb (yHIaMeHTaIbHYI0 CUCTEMY PENIeHU COOTBETCTBYIOMIEH OJTHOPO/I-
HOII cUCTeMbl YpaBHEHUI.

8. Haiitn kakyio-HuOy/Ib CUCTEMY JTUHEHHDBIX ypaBHEHUI, 38 1aI0MTyI0 JIMHET-
HOEe IIOJAIIPOCTPAHCTBO, IIOPOXKICHHOE CUCTEeMOI BEKTOPOB

a; = (6,—1,—6,—-8,-3), as = (4, —4,—-3,—4,-9), a3 = (4, -2, 3,4, 3).

11



9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-

CTBOMAX:C-X~OT,I‘,ZLGOZ<2 ;L

), SIBJISIETCS] JINHENHBIM OIIEPATOPOM.

Haiitu ero marpuity B 6a3uce

10 00 01 0 0

10. UzBectHO, uro nuHeiitHOe oTo6pazkenue A mepesoaut BeKTopbl a; = (—3,1,2,0), as =
(4,2,1,2), ag = (0,1,3,—-1), ag = (—2,—2,2,—3) B BekTOpBHI b = (1,8,0), by =
(—13,-19,0), b3 = (1,—6,0), by = (12,7,0). Haiitu 6a3uc obpasza u 6asuc sijpa
orobpazkenus A.

HaiiTu ero marpuiyy B Tex 6a3ncax, B KOTOPBIX JaHbI KOOPIMHATHI BEKTOPOB.

Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (4,1,0,0), e3 =
(=3,0,1,0), es = (=4, 1, -3, D) u fi = (1,1, -4), fo=(0,1,2), f5 = (0,0,1). (3
basa)

2 =2 0
11. JIuneitasiit oneparop A 3a1aH MaTpuIiei 0 0 1 |.Haiitu xapak-
-3 30

TEPUCTUICCKUIT MHOTOUWIEH X 4 (), COOCTBEHHBIE 3HAUEHNUST U COOCTBEHHBIE BEKTO-
poi orteparopa A. fAsnsiercst n A omepaTopom mpocToit crpykTyphi? Ecaun aa,
TO 3allicaTh ero MaTPUILy B Oa3uce U3 COOCTBEHHBIX BEKTOPOB.

12. Haittu xkoppanos 6a3uc u MmaTpuity 2Kop/ana Jijist JIMHEITHOTo orepaTopa,

0 -2 2 =2 2 1
1 -3 3 -2 3 0
3a/JaHHOT'0 B HEKOTOPOM Da3uce MaTpuIiei 2 =33 =23 -1 . (3 basa)
1 -2 2 -2 3 0
1 -1 1 -1 2 0
1 -2 2 =2 2 0
0 -1 2 -1 0
0 -3 3 -3 4
13. Haiitu nopmasbayio dopmy zZKopaana giug marpunsr | 0 —2 1 —2 4
1 -3 3 -3 4
1 -2 2 -2 3

(3 Gasura)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 7

1. Byger s cucrema Bektopos a; = (6,—2,—3,—4,2), as = (4,3,6,—1,5),
az = (3,—-1,8,—1,-2), ay = (10,1,3,-5,7), a5 = (1,4, —2,0,7) suneitno 3apu-
cuMoit?

2. Y6enuThCsd, 9TO MHOXKECTBO BCEX MHOIOYJIEHOB HaJl mojieM R crenenu, He
MPEBOCXOJAIIENH 9, y KOTOPBIX KOI(MMOUIINEHTHI IPU CTENEHAX T ¢ TOKA3aTeIIMI
Buga 5k + 1 (k= 0,1,...) paBabl 0, OTHOCUTEJILHO JINHEHHBIX OlepaIuii oopas3y-
10T JIMHEITHOe TTPOCTPAHCTBO Ha i mojieM R. YkazaTh Kakoi-HuOy b 6a3MC 3TOro
[POCTPAHCTBA U HAJTH €ro pasMepHoCcTh. (2 GaJiia)

3. HaiiTu panr n Kakyo-HUOY/Ib MAKCUMAaJIbHYIO JIMHEHHO HE3aBUCUMYIO ITOI-
CHCTEMY CHCTeMbI BeKTOpoB a; = (6,—2,—3,—4,2), ay = (4,3,6,—1,5), ag =
(7,2,14,-2,3), ay = (10,1,3,-=5,7), a5 = (1,4, —2,0,7).

4. Jannl nogupocrpancrsa U u W numneitnoro mnpocrpancrsa RY, mopox ien-
HbIE JIAHHBIMUA CHCTEMaMU BEKTOPOB a1, Gy, a3 U by, by:

a; = (1,-2,-2,1), a2 = (1,3,3,1), a3 = (1,1, -2, 2);

by =(2,-2,—-2,-1), b = (1,2,—1,1).

Haittu pasmeproctu u 6asucst nognpocrpancts U + W u U N W. (2 6awia)

-1 -2 4 4 3 —4
-4 1 0 -4 -4 3
5. Haittu paur marpuner | —2 1 -4 -1 -4 2
-1 2 0 -7 -3 5
—4 5 —4 —15 —10 12

6. lccnemoBaTh cucteMy JIMHEHHBIX ypaBHEHU B 3aBUCUMOCTH OT 3HAYECHUS
mapaMeTpa @ U HailTh oOIee peleHne mpu BeeX 3HAYCHUSX «, KOIJa OHa COB-
MmecTHa: (2 Gasiia)

ary, + 3rs + axs + 3r4 + axs = 3a + 06;
3x1 + azrs + 3x3 + ary + 3x5 = 2a + 9;
ary + o + 2axs + x4 + 3axs = 6o + 25
2y + dxro + 3axs + Sy + daxrs = 20 + 1.
7. Haittu BexkTOpHYI0O bOpMYy 3ammcu OOIIEro PerieHns CUCTeMbl JIMHEHHBIX

YPaBHEHU:
T1+ 23 — x4 — 226 = 10;
—25(]1 — T3 — Ty — Ty + Tg = —8,

—Ty + a3+ x5 + 26 = 4
621 — 3x9 + T3 + brs — 3rg = 48.
YkazaTh QyHIaMEHTAIbHYIO CHCTEMY DPeIleHnil COOTBETCTBYIONIENH OTHOPO/I-
HOI CUCTEeMbl YPaBHEHUI.

8. HaiiTnm Kakyio-HHOY/Ib CHCTEeMY JIMHEWHBIX yDaBHEHUI, 3a/af0NTyI0 JTuHel-
HOE MOAIPOCTPAHCTBO, IIOPOXKICHHOE CUCTEMOII BEKTOPOB
a; = (1,-5,-9,—-1,-2), ay = (7,1,3,4,6), a3 = (1, —1,5,—4, 7).
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9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-
2
crBoM AX =C-X-CT, e C = (

-3 5
Haiitu ero marpuity B 6a3uce

10 00 01 0 0

10. UzBectHO, uro nuHeitHoe oTo6pazxkenue A mepesogut BeKTopbl a; = (5,1, —2,0), as =
(3,3,3,-1), ag = (—3,4,1,—-2), ag = (2,0, —1, —3) B BekTOpBI b = (—20, —3, —17), by =
(—11,—6,—5), b3 = (—11,10,—21), by = (—13,—11,—2). Haiitu 6a3uc obpasa u
6asuc siapa orobpazkenus A.

HaiiTu ero marpuiyy B Tex 6a3ncax, B KOTOPBIX JaHbI KOOPIMHATH BEKTOPOB.

Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (0,1,0,0), e3 =
(4,4,1,0), es = (=1,—2,—1,1) u fy = (1,-3,3), fo = (0,1, —4), f3 = (0,0,1).

(3 basura)

) , SIBJISIETCS JIMHEWHBIM OITEPATOPOM.

4 -2 0
11. Jluneiinorit oneparop A 3aman marpumeit ([ 0 0 1
6 -3 0

Haiitu xapakTepucTuieckuii MHOTOUJIEH X 4 (), cOBCTBEHHBIE 3HAUEHUST U COO-
CTBEHHBbIE BeKTOpbI oneparopa A. fsmsiercst s A omepaTtopoM MpoOCTOil CTPyK-
Typbi? Ecin ma, To 3anmcarth ero MaTpuily B 6a3uce n3 cOOCTBEHHBIX BEKTOPOB.

12. Haittu xkoppanos 6a3uc u MmaTpuity 2Kop/ana Jijist JIMHEITHOro orepaTopa,
-1 -1 1 -1 1 1

1 =32 -1 20
3a/IJAaHHOT'O B HEKOTOPOM Oas3uce MaTpuIieit L—21-1290 (3 basua)
0O -1 1 -2 21|
1 -1 1 -1 10
0 -1 1 -110
0 -1 2 -1 0
0 -3 3 =2 2
13. Haittu Hopmasbayio dopmy 2Koprana aing marpunsl | —1 —1 0 —1 2
-1 -1 1 =2 2
0 -1 1 -1 1

(3 basura)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 8

1. Byger s cucrema Bektopos a; = (6,5,7,—6,—9), as = (2,5,—8,8,—4),
az = (6,5,—1,5,—1), ay = (=14, =5, —13,1, —5) JmHeitro 3aBUCUMOIi?

2. YoeauThesd, 9TO MHOXKECTBO BCeX MaTpPHIL HaJT rmojieM R pa3mepoB 5 X 3, y
KOTOPBIX 9JIEMEHTBI @;; ¢ HHuekcamn ¢ = 7Tk + 1, j = 5m+2 (k,m = 0,1,...)
paBbl 0, OTHOCUTE/ILHO JTMHEHHBIX olepaliuii 00pasyioT JIMHEHHOe TPOCTPAHCTBO
Haj nojeM R. Ykasarh Kakoil-HuOyab 6a3UC 9TOrO IPOCTPAHCTBA M HafiTH ero
pasMepHOCTD. (2 Gauia)

3. HaiiTu panr n Kakyo-HUOY/b MAKCUMAaJIbHYIO JIMTHEHHO HE3aBUCUMYIO ITOJI-
cucreMy cucTeMbl BeKTOpoB a1 = (6,5,7,—6,—-9), ay = (2,5,—8,8,—4), az =
(6,5,—1,5,—1), ay = (—14,—5,—-13,1, =5).

4. Taner nomupocrpanctsa U u W smneitnoro npocrpancrsa R, mopoxien-
Hble JAHHBIMU CUCTEMaMH BEKTOPOB a1, (g, a3 1 by, ba:

a; = (2,-2,-3,-1), a2 = (1,2,2,2), ag = (1,2, -2, 2);

by = (1,-1,2,-1), by = (2,2,0,3).

Haiitu pasmeprocru u 6a3ucer nognpocrpancts U + W u U NW. (2 6aia)

4 2 -2 -3 4 4

1 -1 4 3 -3 3

5. Haitru paar matpuner | —4 —1 —4 -2 —4 2
-3 -4 12 11 -7 -7

2 -3 14 11 -6 0

6. lccnemoBaTh cucteMy JTUHEHHBIX ypPaBHEHUN B 3aBUCUMOCTH OT 3HAYCHUS
rnapaMeTpa v U HailTh oOIee peleHne IMpu BceX 3HAYEHUAX (v, KOIJa OHa COB-
MmecTHA: (2 Gasia)

QT — To + a3 — T4 + axs = 3o + 2;
2x1 + azry + 223 + ary + 225 = 2a + 6;
ary + 2x9 + 2axs + 224 + 3axs = 6 + 4;
20x1 + 9 + 3axs + 14 + daxs = 20+ 1.
7. Haiitu BekTOpHYI0O pOpMy 3ammcu OOIIEro PerieHus CUCTEMbl JIMTHEHHBIX

YPaBHEHUWA:
—x1 + X9 — 223 + T4 — 20 = —3;
T —I2—2I3+JI4—2$5+J)6 = —4;
—2x1 — x5 — x5 = —2;

—61’1 + 21’2 - 5ZE6 = —3.
VYKazarb (yH[aMeHTaIbHYI0 CUCTEMY PENIeHUl COOTBETCTBYIONMIEH OJTHOPO/I-
HOI cuCTeMbl YpaBHEHUI.
8. Haiitn kakyio-HuOy/Ib CUCTEMY JTUHEHHDBIX ypaBHEHWI, 38 IaI0NTyI0 JIMHET-
HO€E TIOJITPOCTPAHCTBO, MTOPOXKJIECHHOE CUCTEMON BEKTOPOB

a; = (8,3,3,6,—-2), as = (8,—-4,3,-6,1), ag = (5,2,1,—8,9).
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9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-
CTBOM.A‘X:O-XV-CT7 I"JleC: ( 3 =T

6 5
Haiitu ero marpuity B 6a3uce

10 00 01 0 0

10. UzBectHO, uTo snHeitHOE oToGpazkenue A mepeBogut BeKTopbl a; = (—3, —3,3, —2), as =
(3,—1,0,-1), ag = (3,—4,—-3,4), as = (2,2,2,—3) BBekTOpsI b1 = (9,11,2), by =
(12,3,-9), by = (6,—26,—32), by = (7,18, 11). Haiitu 6a3uc obpasa u 6a3uc sij-
pa orobpaxkenus A.

HaiiTu ero marpuiyy B Tex 6a3ncax, B KOTOPBIX JaHbI KOOPIMHATHI BEKTOPOB.

Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (—2,1,0,0), ez =
(3,1,1,0), ea = (=3,-2, -3, D) u fi = (1,4, -2), fo = (0,1,0), f5 = (0,0,1). (3
basa)

) , SIBJISIETCS JIMHEWHBIM OITEPATOPOM.

2 -1 0
11. JIuneitnsrii oneparop A 3agan marpuneit | 0 0 —1 |. Haiitu xapak-
2 -1 0

TEPUCTUICCKUIT MHOTOUWIEH X 4 (), COOCTBEHHBIE 3HAUEHNUST U COOCTBEHHBIE BEKTO-
poi orteparopa A. fAsnsiercss m A omepatopom mpocToit crpykTyphi? Ecaun ja,
TO 3allicaTh ero MaTPUILy B Oa3uce U3 COOCTBEHHBIX BEKTOPOB.

12. Haittu xkoppanos 6a3uc u Mmarpuity 2Kop/ana Jijist JIMHEITHOTO orepaTopa,
-1 -1 1 -1 11

-2 0 -1 2 =30
3aJIAHHOI0 B HEKOTOPOM 0Oasnce MaTpuilei 2 =22 =30 . (3
-3 2 -2 1 =31
-2 2 =2 2 -4 0
0O -1 1 -1 10
6asia)
-1 00 00
0 -3 2 -1 2
13. Haiitu Hopmasibayto hopmy zKopaana aig marpunsr | —1 —1 0 —1 2
-2 00 -2 2
0 -1 1 -1 1

(3 basura)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 9

1. Byner s cucrema Bekropos a; = (5, —8,1,7,—4), as = (1,2, -3, -8, —4),
az = (1,—4,1,—6,—4), ay = (7,—4,—5,-9,—12), a5 = (—1,10, —5,4, 4) nuneii-
HO 3aBHCHMOii?

2. Y6enuThCsd, 9TO MHOXKECTBO BCEX MHOIOYJIEHOB HaJl mojieM R crenenu, He
MPEBOCXOJAIIENH 9, Yy KOTOPBIX KOI(MMOUINEHTHI IPU CTENEHAX T ¢ TOKA3aTeIIMI
Buga 7k +2 (k=0,1,...) paBubl 0, OTHOCUTEJILHO JINHEHHBIX OlepaIuii obpasy-
10T JIMHEITHOe TTPOCTPAHCTBO HaJl mojieM R. YkazaTh Kakoil-HuOy b 6a3MC 3TOro
[POCTPAHCTBA U HAfTH €ro pasMepHoCTh. (2 GaJiia)

3. HaiiTu panr u Kakyo-HUOYIb MaKCUMAaJIbHYIO JIMHEHHO HE3aBUCUMYIO ITOI-
CHCTEMY CHCTeMbI BeKTOpOoB a; = (5, —8,1,7,—4), as = (1,2, —-3,—-8,—4), ag =
(1,—-4,1,—-6,—4), ay = (6,6, —10,—5, =8), a5 = (—1,10, —5,4,4).

4. Jannl nogupocrpancrsa U u W numneitnoro npocrpancrsa RY, mopox ien-
HbIE JIAHHBIMUA CHCTEMaMU BEKTOPOB a1, (g, a3 U by, by:

a; = (2,-1,3,2), as = (2,2, -2,-1), ag = (2,2,1, —2);

by = (—1,2,-2,1), by = (3,3,2,—2).

Haittu pasmeproctu u 6asucst nognpocrpancts U + W u U N W. (2 6amwia)

—1 3 2 4 -1 -1

3 -2 -1 1 2 =2

5. Haiitu panr MaTpuIisl 4 4 1 1 =3 0
3 —-11 -5 -3 8 =3

-4 -13 -5 =5 9 -1

6. UccnemoBarh cucteMy JIMHEHHBIX ypaBHEHU B 3aBUCUMOCTH OT 3HAYCHUS
nmapaMeTpa @ U HalTh oOIee peleHne Mpu BceX 3HAYEHHUSX (, KOrJa OHa COB-
MmecTHa: (2 Gasiia)

ar, + To + axs + x4 + axs = 3a + 2;
1+ axs + T3 + axy + T5 :2(Jé+3;
ary + o + 2ax3 + 4 + 3axs = 6o+ 2;
200wy + 229 + 3axs + 224 + daxrs = o + 3.
7. Haittu BexkTOpHYIO bOpMYy 3almcu OOIIEro PeIieHnsd CUCTeMbl JIMHEHHBIX

YPaBHEHU:
—21’1 — Lo+ Xy +T5 = —1;
T1+ X9 — 203 + x4 — 225 + x5 = —8;
—I1 — 2ZL‘3 — X5 — Tg = —5,

—8x1 — 3xy — 4w + 14 + x5 — dug = 9.
YkazaTh QyHJIAMEHTATbHYIO CHCTEMY DeIleHnil COOTBETCTBYIONIENH OTHOPO/I-
HOI CUCTEeMbl YPaBHEHUI.

8. HaiiTnm Kakyto-HHOY/Ib CHCTEeMY JIMTHEWHBIX yDaBHEHWI, 3a/af0NTyI0 JTuHel-
HOE MOAIPOCTPAHCTBO, OPOXKICHHOE JaHHON CUCTEMOR BEKTOPOB
a; = (4,2,9,6,-3), ay = (—1,6,—2,—-8,-3), a3 = (3,0, —3,—7,—9).
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9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-
1 2 3 7
crBoM AX = C-X-D, tie C = ( 9 3 ),D = ( 9 4 >,HBJIH€TC§I JIMHEHBIM
oneparopoM. Haiftn ero maTpuily B 6a3uce

10 00 01 0 0

10. UsBectHO, uTo uHeitHoe oTo6pazkenue A mepesoaut BeKTopbl a; = (—3,3, =3, —4), as
(4,-1,3,-2), ag = (—3,0,0,—1), ag = (3,—4,0,4) B BekTOpBI b; = (6,9, —3), by =

(—26,—14,—-12), b3 = (3,9,—6), by = (6,—5,11). Haiitu 6a3uc obpasa u 6a3uc
siapa orobpazkenus A.
Haiitu ero marpuity B Tex 6a3mcax, B KOTOPBIX JaHbl KOOPJUHATHI BEKTOPOB.

Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (3,1,0,0), e3 =

(4,3,1,0), es = (1,1,-3,1) u f; = (1,4,—4), fo = (0,1,1), f3 = (0,0,1). (3
basa)

2 =2 0
11. JIuneitasiit oneparop A 3a1aH MaTpuIiei 0 0 2 |.Haiitu xapak-
-3 30

TEPUCTUICCKUIT MHOTOUWIEH X 4 (), COOCTBEHHBIE 3HAUEHNUST U COOCTBEHHBIE BEKTO-
poi orteparopa A. fAsnsiercss m A omepatopom mpocToit crpykTyphi? Ecaun ja,
TO 3allicaTh ero MaTPUILy B Oa3uce U3 COOCTBEHHBIX BEKTOPOB.

12. Haiitu xopmanoB O6asuc m marpuity 2KopjaaHa Jijisi TMHEHHOIO OIepaTo-
-2 0 00 01

-1 -1 -1 2 =2 0
. -2 1 -3 2 =21
pa, 33JJaHHOTO B HEKOTOPOM Oazuce matpuneit | 3 9 _9.0 -2 2 | (3
-1 1 -1 1 =30
-1 0 00 00
6asa)
-1 0 0 0
-2 -1 -1 1
13. Haiitu Hopmasibayto hopmy zZKopaana jgig marpunsr | —3 1 —3 1
-3 1 -1 -1
-1 0 0 0

(3 Gasura)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 10

1. Byger s cucrema Bektopos a; = (5,6,7,—7,=7), as = (7,2,7,—6,—8),
az = (5,—5,—-7,-2,8), ay = (—3,12,21, —2, —24) JuHeiHO 3aBUCUMOIi?

2. YoeauThesd, 9TO MHOXKECTBO BCeX MaTpHIl HaJI rmojieM R pasmepoB 4 X 5, y
KOTOPBIX 9JIEMEHTHI @;; ¢ mHuekcamn ¢ = 3k + 1, j = 4m+1 (k,m = 0,1,...)
paBubl 0, OTHOCUTEIBHO JIMHEHHBIX Ollepalyii 00pa3yioT JIMHEHHOE IIPOCTPAHCTBO
HaJl mojieM R. VKasaTh Kakoii-HUOYIb 6a3KMC 9TOr0 IPOCTPAHCTBa M HANTH €ro
pasMepHOCTh. (2 Gaua)

3. HaiiTu panr n Kakyo-HUOY/b MAKCUMAaJIbHYIO JIMTHEHHO HE3aBUCUMYIO IO
cucTeMy cUCTeMbl BeKTOpPoB a; = (5, —8,1,7,—4), ay = (1,2, -3, -8, —4), az =
(7,2,-9,—-11,-12), ay = (6,6, —10, -5, —8), a5 = (—1,10,—5,4,4).

4. Taner nompocrpanctsa U u W smneitnoro npocrpancrsa R, mopoxien-
HbIE JIAHHBIMU CUCTEMaMU BEKTOPOB a1, g, a3 U by, by:

a; = (2,-3,1,1), a2 = (1,1,2,2), a3 = (2,2, -1, -2);

by = (2,1,-2,2), by = (5,0,5,2).

Haiitu pasmeprocru u 6a3ucer nojmnpocrpancts U + W u U NW. (2 6amia)

2 =2 —4 -3 =2 4

1 4 1 2 -2 =3

5. Haiitu panr MaTpuirbt 4 1 =2 —4 4 3
-5 5 7 7 —4 —-10

-9 4 9 13 -8 —-13

6. lccnenoBaTh cucteMy JIUMHEHHBIX ypaBHEHUH B 3aBUCUMOCTH OT 3HAYCHUS
rnapamMeTpa @ U HalTh oOIlee peleHne Mpu BceX 3HAYEHUAX (, KOIrJa OHa COB-
MecTHA: (2 Gasuia)

ary + 2z + axrs + 2x4 + axs = 3o+ 4;
2x1 + azry + 223 + ary + 225 = 2a + 6;
ary + 2x9 + 2axs + 224 + 3axs = 6 + 4;
200k + 4xe + 3axs + 4y + daxs = o + 3.
7. Haiitu BekTOpHYIO OpMYy 3ammcu OOIIEro PerieHusd CUCTEMbl JIMTHEHHBIX
YPaBHEHUIA:
$1—2$2—$3+1’5 :6;
T1+ o — x3 — 224 — 226 = 6;
To + X3 — 24 + x5 = 4
—51'2 + T3 + 31‘4 + 3[L‘5 —+ 4£L'6 = 4

VYKazarb (yHIaMeHTaIbHYI0 CUCTEMY PENIeHUl COOTBETCTBYIOMIEH OJIHOPO/I-

HOI cuCTeMbl YpaBHEHUI.

8. Haiitn kakyio-HuOy/Ib CUCTEMY JTUHEHHDBIX ypaBHEHUI, 38 IaI0MTyI0 JIMHET-
HOEe IIOJAIIPOCTPAHCTBO, IIOPOXKICHHOE CUCTEeMOI BEKTOPOB

a, = (7,-5,3,—5,-8), ay = (5,9, —1,6,—3), as = (3,—4,7,0,—-2).
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9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-
3 4 5 8
crBoM AX =C- XD, rne C = ( _9 3 ), D = < 5 3 ), SIBJISIETCS JIMHET-
HBIM onepaTopoM. Haiitn ero marpuiy B 6asnce

10 00 01 0 0

10. UzBectHO, uTo nuHeitHoe oTobpazkenue A nepesogut Bekropbt a; = (1,0,3,1), as =
(—3,0,3,-2), as = (2,2,5,—4), ay = (—4,3,—1,3) B BekTOpHI by = (17,1, 16), by =
(—11,—-24,13), by = (3,—8,11), by = (—13,4,—17). Haiitu 6asuc obpasa u Ga-
31C g1pa orodbpaxkenns A.

HaiiTu ero marpuiyy B Tex 6a3ncax, B KOTOPBIX JaHbI KOOPIMHATHI BEKTOPOB.

Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (2,1,0,0), e3 =
(—4,3,1,0), es = (=2,4,3, 1) u fr = (1,—1,3), fo = (0,1,0), fz = (0,0,1). (3
basa)

5 6 —6
11. Jluneitawrit oneparop A 3aman MaTpureit —4 —5 4 |. Haiitu xa-
0 0 —1

PAKTEePUCTUIECKUIT MHOTOWIEH Y .A(%), COOCTBEHHBIE 3HAYEHHsI U COOCTBEHHBIE
BeKTODHI ornieparopa A. fsmsiercst in A omepaTropoM mpocToit cTpykTypbi?! Eciu
Jla, TO 3aINCaTh ero MaTpuIly B H6a3mce U3 COOCTBEHHBIX BEKTOPOB.

12. Haittu xkoppanos 6a3uc u MmaTpuity 2Kop/ana Jjis JIMHEITHOTo orepaTopa,
-1 -1 1 -1 11

-2 0 -2 3 =30
3aJIAHHOIO0 B HEKOTOPOM 0Oasnce MaTpuilei 32 43 =3l . (3
-4 3 -3 1 -3 2
-2 2 =2 2 -4 0
0O -1 1 -1 10
6asia)
-1 0 0 00
-1 -2 0 0 2
13. Haiitu nopmasibayto opmy zZKopaana jgig marpunsr | —2 0 —2 0 2
-2 0 0 -2 2
0o -1 1 —-11

(3 baswra)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 11

1. Byner s cucrema Bekropos a; = (6, —5, —7,—6,—1), ay = (6,—7,0,0, —8),
az = (4,-3,2,-8,3), ay = (2, —4,—2,8,—11) suneitno 3aBucumoii?

2. Y6enuThCs, 9TO MHOXKECTBO BCEX MHOTOYJIEHOB HaJl mojieM R crenenu, He
npeBocxosIei 11, y KoTopbix K03 MUIMEHTHI P CTENEHAX T ¢ TTOKA3aTeISIMI
Bujia 3k +2 (k= 0,1,...) paBubl 0, OTHOCHTEILHO JINHEHHBIX onepanuii obpasy-
10T JIMHEiHOe MpocTpaHcTBO Hall mojeM R. YKazarh Kakoii-HUOYIL Oa3uc 9T0ro
[POCTPAHCTBA U HAJITH €ro pa3MepHOCTh. (2 GaJiia)

3. HaiiTu panr n Kakyo-HUOY/b MAKCUMAaJIbHYIO JIMTHEHHO HE3aBUCUMYIO IO
CHUCTEMY CUCTEMbI BeKTOpOB a1 = (2,2, —1,1,6),a, = (5,7,3,1,—1), a3 = (5,6,4,7, —=7),
as = (12,16,5,3,4), as = (=5, =5, —5, —13,13).

4. Taner nompocrpanctsa U u W smneitnoro npocrpancrsa R, mopoxien-
HbIE JIAHHBIMU CHCTEMaMU BEKTOPOB a1, g, a3 U by, by:

ap = (1,-1,-1,1), as = (1,-1,1,—-1), a3 = (1,1, -1, —2);

by =(1,2,-2,—-1), by = (3,—6,—2,—4).

Haiitu pasmeprocru u 6a3ucer nomnpocrpancts U + W u U NW. (2 6aa)

1 0 2 3 -2 -1

-1 4 2 -3 0 -1

5. Haiitu panr MaTpuirbt 2 -4 -4 -4 —4 2
-6 12 8 2 10 —4

-4 8 12 —-12 4 0

6. lccnemoBaTh cucteMy JTUHEHHBIX ypaBHEHUH B 3aBUCUMOCTH OT 3HAYCHUS
IapaMeTpa @ ¥ HaiTu oOlllee pelleHre IIPU BCeX 3HAYEHUSAX (v, KOTJIa OHa COB-
MecTHA: (2 Gasuia)

ary + 3ry + axs + 3x4 + axrs = 3a + 6;
3x1 + azry + 3x3 + ary + 3x5 = 2a 4+ 9;
ary + o + 2ax3 + x4 + 3axs = 6o+ 2;
20wy + 49 + 3axs + 4xy + dars = o + 3.

7. Haiitu BekTOpHYIO pOpMYy 3almcu OOIIEro PerieHusd CUCTEMbl JIMTHEHHBIX

YPaBHEHUIA:
T3 — 204 — Ty — 226 = §;
—X9 — 224 — 225 = 4;
ZL’1—2ZE2+CL’3—I4+JZ5-2[E6: 14,
$1+[L‘2+4$3—ZE4+4ZE5—85E6 :26

VYKazarb (yHIaMeHTaIbHYI0 CUCTEMY PENIeHUl COOTBETCTBYIONMIEH OJITHOPO/I-
HOI cUCTeMbl YPaBHEHUI.

8. HaiiTn kakyio-HuOy/Ib CUCTEMY JTUHEHHDBIX ypPaBHEHUI, 38 IaI0NTyI0 JIMHET-
HOE€ IIOJAIIPOCTPAHCTBO, IIOPOXKICHHOE CUCTEMOI BEKTOPOB

a; = (7,—6,—8,2,-5), ay = (7,4, —5,—-7,-3), a3 = (8, —6,4,8, —1).
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9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-

5 2 4

CTBOM.AX—C'-X-D,meC’—(_2 3>,D—<2 .
HBIM onepaTopoM. HaiiTn ero marpuiy B 6asmnce

10 00 01 0 0

10. UsBectHO, uro nuHeitHoe orobpazkenue A nepesogut Bekropet a; = (0,3,2,3), as =
(2,1,-3,3), ag = (3,0,4,—4), ay = (1,—4, -3, —4) B BekTOpHI b = (20, —1,21), by =
(19,—2,21), b3 = (0,21, —-21), by = (—23,4,—27). Haiitu 6a3uc obpasa u H6a3uc
siapa orobpazkenus A.

HaiiTu ero marpuiyy B Tex 6a3ncax, B KOTOPBIX JaHbI KOOPIMHATHI BEKTOPOB.

Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (—4,1,0,0), ez =
(1,-2,1,0), es = (2,—4,4, 1) u fi = (1,=3,—1), fo = (0,1,-2), f5 = (0,0,1).

(3 basura)

) , ABJAAETCA JIMHEH-

-7 6 0
11. Jluneitasiit oneparop A 3aman marpureit | —9 8 0 |. Haiitu xapax-
9 -7 1

TEPUCTUICCKUT MHOTOUWIEH X 4 (), COOCTBEHHBIE 3HAUEHNUST U COOCTBEHHBIE BEKTO-
poi orteparopa A. fAsnsiercst m A omepatopom mpocToit crpykTyphi? Ecaun ja,
TO 3allicaTh €ero MAaTPUILy B Oa3uce U3 COOCTBEHHBIX BEKTOPOB.

12. Haiitu xopmanoB 06asuc m marpuity 2KopjaaHa Jijisi TMHEHHOIO OIlepaTo-
0O -1 2 -1 00

0 -1 2 -1 -1 0
. 0 -1 1 -1 11
pa, 3aJaHHOrO B HEKOTOPOM Da3mce MaTpuIei 1 29 -9 31| (3
1 -1 1 -1 10
-1 00 0 01
Hasa)
1 -1 2 -1 0
-2 01 0 =2
13. Haiitu Hopmasibayto opmy zKopaana jgig marpunst | —2 0 0 0 0
-1 -1 1 -1 2
-1 00 0 O

(3 Gasura)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 12

1. Byaer nu cucrema Bekropos a; = (8,0,—5,3,—6), as = (5,6,3,—1,1),
az = (1,2,-3,4,—1), ay = (7,6,15, —14,5) juneitno 3aBucumoii?

2. Y6emuThcsl, ITO MHOXKECTBO BCeX MaTpull HaJ mojeM R pasmepoB H X 3,
Y KOTODBIX 9JIEMEHTHI a;; ¢ uHuekcamu ¢ = 2k + 1, j = m+2 (k,m = 0,1,...)
paBubl 0, OTHOCUTEIBHO JIMHEHHBIX Ollepalyii 00pa3yioT JIMHEHHOE IIPOCTPAHCTBO
HaJ mojieM R. VKasaTh Kakoii-HUOYIL 6a3KMC 9TOr0 IPOCTPpAHCTBa M HANTH €ro
pasMepHOCTD. (2 Gauia)

3. HaiiTu panr n Kakyo-HUOY/b MAKCUMAaJIbHYIO JIMTHEHHO HE3aBUCUMYIO ITOJI-
cucreMmy cucreMmbl BekTopoB a; = (5,2, —8,2,1), as = (7,3,2,—6,—7), ag =
(2,-8,9,8,3), ag = (26,11, -2, —16, —20), a5 = (1,27, —25, —30, —16).

4. Taner nompocrpanctsa U u W smneitnoro npocrpancrsa R, mopoxien-
HbIE JIAHHBIMU CHCTEMaMU BEKTOPOB a1, g, a3 U by, by:

a; = (1,2,1,-3), a2 = (2,1,3,-2), ag = (=3, -3, -2, —2);

by =(2,1,3,2), by = (5,2, -8,4).

Haiitu pasmeprocru u 6a3ucer nomnpocrpancts U + W u U NW. (2 6amia)

1 4 -3 -3 1 -1
2 -4 0 -2 2 1
5. Haitru paar maTtpunier | O 2 0 1 —4 0
1 -2 3 0 5 2
1 0o 3 1 1 2

6. lccnemoBaTh cucteMy JTUHEHHBIX ypaBHEHUN B 3aBUCUMOCTH OT 3HAYCHUS
napaMeTpa @ U HaiTh oOIee peleHne Mpu BceX 3HAYEHHAX «, KOIJa OHa COB-
MecTHA: (2 Gasuia)

ary + o + ars + x4 + ars = 3a + 2;
2x1 + azry + 223 + ary + 225 = 2a + 6;
ary + 2x9 + 2axs + 224 + 3axs = 6 + 4;
2y + 319 + 3axs + 3vy + daxs = a + 3.
7. Haiitu BekTOpHYIO pOpMYy 3almcu OOIIEro PerieHus CUCTEMbl JIMTHEHHBIX

YPaBHEHUA:
—x1 + 24+ 25 = —1;
T1— To — T3+ X5+ x5 = 3
—2x1 — 229 — x5 = —2;

—91’1 - 4I2 + 2ZE3 + x4 — 4.1‘5 - 2!136 = —13.
VYKazarb (yHIaMeHTaaIbHYI0 CUCTEMY PENIeHUl COOTBETCTBYIOMIEH OJTHOPO/I-
HOIl cuCTeMbl YpaBHEHUI.

8. Haiitn kakyio-HuOy/Ib CUCTEMY JTUHEHHDBIX ypaBHEHUI, 38 IaI0NLyI0 JIMHET-
HOEe IIOJAIIPOCTPAHCTBO, IIOPOXKICHHOE CUCTEMOI BEKTOPOB

a; = (6,—6,2,—1,-2), as = (4,1,4,—6,2), a3 = (4,3,7,—9, —1).
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9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-

crBoM AX =C- XD, rne C = ( _2 3>,D: <g _471 ),ﬂBﬂﬂeTCHJmHeﬁ—

HBIM oniepaTopoM. Haiitu ero marpuily B 6asuce

10 00 01 0 0

10. UzBectHO, uTo nuHeiitHOE 0TOGpazkenue A mepeBoguT BeKTopbl a; = (2,2,4, —2), as =
(—1,1,4,1), a3 = (4,4,—4,1), ay = (—3,—1,4,—1) B BekTOpBI b = (2,6,4), by =
(11,9,10), b3 = (—22,—27,—26), by = (13,23,22). Haiitu 6a3uc obpasa u 6a3uc
siapa orobpazkenus A.

HaiiTu ero marpuiyy B Tex 6a3ncax, B KOTOPBIX JaHbI KOOPIMHATHI BEKTOPOB.

Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (3,1,0,0), e3 =
(3,-3,1,0), es = (2,3, -3, 1) u f = (1,1,3), fo=(0,1,1), f5 = (0,0,1). (3
basa)

2 00
11. JIuneitnsiii oneparop A 3agan marpuneit | —3 —4 3 |. Haiitu xapak-
-3 —6 5

TEPUCTUICCKUIT MHOTOUWIEH X 4 (), COOCTBEHHBIE 3HAUEHNUST U COOCTBEHHBIE BEKTO-
poi orteparopa A. fAsnsiercst m A omepatopom mpocToit crpykTyphi? Ecaum ja,
TO 3allicaTh ero MaTPUILy B Oa3uce U3 COOCTBEHHBIX BEKTOPOB.

12. Haittu xkoppanos 6a3uc u MmaTpuity 2Kop/ana Jijist JIMHEITHOTo orepaTopa,
1 -2 3 -2 10

-1 01 -1 0 1
3a/JaHHOT'0 B HEKOTOPOM Da3uce MaTpuIiei R (3 basa)
2 =33 -2 40 |
1 -1 1 -1 20
0 -1 1 -1 11
1 -1 2 -1 0
-2 01 -1 0
13. Haiitu nopmasibayio opmy zKopaana aig marpunsr | —1 —1 1 —1 2
1 -3 3 =2 4
0O -1 1 -1 2

(3 basura)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 13

1. Byger snn cucrema Bektopos a; = (3,5,5,—4,-9), as = (4,0,8, =5, —5),
az = (8,2,—8,9,8), ay = (11, 5,21, —14, —19) suHeitHo 3aBUCUMOIii?

2. Y6enuThCsd, 9TO MHOXKECTBO BCEX MHOTOYJIEHOB HaJl mojieM R crenenu, He
npeBocxosIei 11, y KoTopbix KO3 MUIMEHTHI P CTENEHAX T ¢ TOKA3aTeISTMI
Bujia 2k + 1 (k= 0,1,...) paBubl 0, OTHOCHTEILHO JINHEHHBIX onepanuii o6pasy-
10T JIMHEiHOe MmpocTpaHcTBO Hall mojeM R. YKazarh Kakoii-HUOYIL Oa3uc 9T0ro
[POCTPAHCTBA U HAJITH €ro pa3MepHOCTh. (2 GaJiia)

3. HaiiTu panr n Kakyo-HUOY/b MAKCUMAaJIbHYIO JIMTHEHHO HE3aBUCUMYIO IO
cucreMmy cucteMbl BeKTopoB a; = (1,8, —1,8,3), a2 = (5,5,—1,9,6), a3 = (2,1,6,5, —2),
as = (16,23, —4,35,21), a5 = (—1,2,-19, -6, 12).

4. Taner nompocrpanctsa U u W smneitnoro npocrpancrsa R, mopoxien-
HbIE JIAHHBIMU CHCTEMaMU BEKTOPOB a1, g, a3 U by, by:

a; = (—2,-2,1,2), a2 = (2,-1,2,3), ag = (2, —1,-2,1);

by =(1,2,2,1), be = (2,1,—1,2).

Haiitu pasmeprocru u 6a3ucer nomnpocrpancts U + W u U NW. (2 6ania)

2 4 -1 —1 4 0

3 -3 3 -1 -3 1

5. Haitru panr marpunsr | —4 —1 —4 —4 3 —4
10 —-12 16 8 =20 10

6 —-13 12 4 —-17 6

6. NccnemoBarh cucreMy JIMHEHHBIX YPaBHEHNN B 3aBUCHMOCTH OT 3HAYECHUSI
mapaMeTpa @ U HaiiThu oDIee peleHne Ipu BCeX 3HAYEHHWSIX (v, KOIJa OHa COB-
MecTHA: (2 Gasuia)

azry + 3z + axrs + 3ry + axs = 3o+ 2;
T+ oxy + x3 + axy + x5 = 200 + 3;

ar, — Ty + 2ax3 — x4 + 3axs = 6 + 2;
200k + 229 + 30z + 224 + daxs = 200 + 3.

7. Haiitu BekTOpHYIO pOpMY 3almcu OOIIEro PeIieHusd CUCTEMbl JIMTHEHHBIX

YPaBHEHUTIA:
T1+ T3 — Ty — Tg = O
—2x1 — 203 — x5 + T = —0;

—25(]1+[E2+CL’3—|—[E5+CL’6 = —2;
3£L'1 —I— ) —f- 6I3 — Xy + 31‘5 — 2ZE6 = 15
VYKazarb (yHIaMeHTaIbHYI0 CUCTEMY PENIeHUl COOTBETCTBYIONMIEH OJITHOPO/I-
HOI cUCTeMbl YPaBHEHUI.

8. HaiiTn kakyio-HuOy/Ib CUCTEMY JTUHEHHDBIX ypPaBHEHUI, 38 IaI0NTyI0 JIMHET-
HOE€ IIOJAIIPOCTPAHCTBO, IIOPOXKICHHOE CUCTEMOI BEKTOPOB

ay = (8,5,—2,1,-5), as = (4,3,4,-9,6), as = (1,6, —7,—3,7).
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9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-

CTBOM.AX:O-X—~XT-C,I‘,ZLeC:( 3 4

5 9 ), SIBJISIETCS] JIMHEMHBIM OTlepa-

topoMm. Haiitu ero marpuiy B 6a3uce

10 00 01 0 0

10. UzBectHO, uTo sinHeitHoe oToGpazkenue A nepeBoaut BeKTopbl a; = (3, —4, —4,3), ay =
0,3,0,3), a3 = (—1,—1,2,-3), ay = (4, 3,3, —2) B BekTOpHI by = (31,0, —31), by =
(—9,3,12), by = (—5,-3,2), by = (—23,0,23). Haiitu 6a3uc obpasa u 6a3uc sij-
pa orobpaxkenus A.

Hajitu ero marpuily B Tex 6a3ucax, B KOTOPBIX JaHbl KOOPIUHATHI BEKTOPOB.

Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (0,1,0,0), e3 =
(3,-4,1,0), es = (0,2, —4, 1) u f = (1,3,-3), fo = (0,1,—1), f5 = (0,0,1). (3
basa)

11. Jluneitabiit oneparop A 3amgan MaTpurieit . Haittu xapaxre-

D O >~
w O N
[avll \v N aw]

PHUCTHYECKHAI MHOTOUJIEH X 4(Z), COBCTBEHHbIE 3HAYEHHS 1 COOCTBEHHBIE BEKTODDI
omeparopa A. dApnserca i A omeparopoM mpocToit cTpyKTypbl? Ecim ma, To
3aIcaTh €ro MaTpHIly B Oasuce U3 COOCTBEHHBIX BEKTOPOB.

12. Haittu xkoppanos 6a3uc u Mmarpuity 2Kop/ana Jijist JIMHEITHOTO orepaTopa,
1 -2 3 -2 10

-2 1 0 1 =30
3a/[AHHOTO B HEKOTOPOM Gasuce Mmarpumein | 2 1 -1 "1-11 (3
-1 0 0 0 11
-1 1 -1 1 -1 0
0o -1 1 -1 11
6asia)
0o 00 00
0 -2 2 -1 2
13. Haittnn HOpMasbHyIo dhopmy zKoprana /171s MaTPHITED 0 -2 2 -1 2
-1 -1 1 -1 2
0 -1 1 -1 2

(3 basura)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 14

1. Byger s cucrema Bektopos a; = (4,6,6,—3,—8), as = (5,1,9, —4,—4),
az = (9,3,-7,10,9), ay = (12,6, 22, —13, —18) smHeitro 3aBucuMOii?

2. YoemuThcsi, ITO MHOXKECTBO BCeX MaTpull HaJ mojeMm R pasmepoB 6 X 3,
Y KOTODBIX 9JIEMEHTHI a;; ¢ uauekcamn ¢ = 3k + 1, j = m+2 (k,m = 0,1,...)
paBubl 0, OTHOCUTEIBHO JIMHEHHBIX Ollepalyii 00pa3yioT JIMHEHHOE IIPOCTPAHCTBO
HaJl mojieM R. VKasaTh Kakoii-HUOYIb 6a3KMC 9TOr0 IPOCTPAHCTBa M HANTH €ro
pasMepHOCTh. (2 Gaua)

3. HaiiTu panr n Kakyo-HUOY/b MAKCUMAaJIbHYIO JIMTHEHHO HE3aBUCUMYIO IO
cucTeMy cucTeMbl BeKTOpoB a1 = (3,—5,1,8,=5), as = (8,—3,5,—8,4), ag =
(6,-8,5,1,1), ay = (30,—19,17, -8, 2), a5 = (-2, 18, -5, —19,5).

4. Taner nomupocrpanctsa U u W smneitnoro npocrpancrsa R, mopoxien-
HbIE JIAHHBIMU CUCTEMaMU BEKTOPOB a1, g, a3 U by, by:

a; = (1,2,1,2), as = (2,-3,1,1), ag = (1, —-1,1,2);

by = (1,-1,-3,-3), bs = (1,-3,2,1).

Haiitu pasmeprocru u 6a3ucer nomnpocrpancts U + W u U NW. (2 6aia)

-4 -3 -3 -1 -4 1

-4 -2 -3 0 2 0

5. Haiitu panr MaTpuirbt 0o 4 -3 1 =2 4
4 4 3 2 10 -2

4 8 6 1 12 -6

6. lccnemoBaTh cucteMy JTUHEHHBIX ypaBHEHU B 3aBUCUMOCTH OT 3HAYCHUS
napaMeTpa @ U HaiTh oOIee peleHne Mpu BceX 3HAYEHHAX «, KOIJa OHa COB-
MecTHA: (2 Gasuia)

ary + 2xy + axs + 24 + axrs = 3a + 4;
221 + axy + 223 + axg + 225 = 2a0 + 6;
axy + 3xy + 2ax3 + 324 + 3axs = 6 + 4;
2axry + 519 + 3axs + Sy + daxs = 2a0+ 3.

7. Haiitu BekTOpHYIO pOpMY 3almcu OOIIEro PeIieHusd CUCTEMbl JIMTHEHHBIX

YPaBHEHUTIA:
—2T1 + X9 + 14 + 5 = —4;
—x1 — Tg + 26 = 0
—2w9 + 13 — x4 — x5 = 3;
—I1—2$2+2ZE3—ZE4—I‘5—$6:6.

VYKazarb (yH[aMeHTaIbHYI0 CUCTEMY PENIeHUl COOTBETCTBYIONMIEH OJTHOPO/I-

HOI cuCTeMbl YpaBHEHUI.

8. Haiitn kakyio-HuOy/Ib CUCTEMY JTUHEHHDBIX ypaBHEHWI, 38 IaI0NTyI0 JIMHET-
HOEe IIOJAIIPOCTPAHCTBO, IIOPOXKICHHOE CUCTEeMOI BEKTOPOB

ay = (1,—8,7,8,6), ay = (8,6,1,—1,-2), a3 = (1,—7,-3,3, —3).
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9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-
-3 4
CTBOM.AX:O-X—~XT-C,I‘,ZLeC:( 3

75
topoM. Haiitu ero marpuiy B 6a3uce

10 00 01 0 0

10. UzBectHO, uTo suHeitHOe oTo6pazkenue A mepesogut BeKTopbl a; = (—1, —1,2,—2), as =
(0,-5,-2,2), ag = (—3,-3,4,4), ag = (4,4, —4, —5) B BekTOpBI b = (—15, -9, —6), by =
(17,3,14), b3 = (—9,—19,10), by = (9,20, —11). Haiitu 6a3uc obpasa u 6a3uc
siapa orobpazkenus A.

HaiiTu ero marpuiyy B Tex 6a3ncax, B KOTOPBIX JaHbI KOOPIMHATHI BEKTOPOB.

Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (=3,1,0,0), ez =
(=1,1,1,0), es = (=1,-1,—1,1) u fi = (1,1,2), fo = (0,1,4), f5 = (0,0,1). (3
basa)

), SIBJISIETCS] JIMHEMHBIM OTlepa-

-7 6 0
11. Jluneitnbiit oneparop A 3aman marpureit | —9 8 0 |. Haiitu xapakre-
-9 6 2
PHUCTHYECKHI MHOTOUJIEH X 4(Z), COBCTBEHHbIE 3HAYEHHS 1 COOCTBEHHBIE BEKTODDI
oneparopa A. dAsnserca sm A oneparopom mpoctoii crpykrypbl! Ecim ga, To
3aIcaTh €ro MaTpHILly B Oasuce U3 COOCTBEHHBIX BEKTOPOB.
12. Haittu xkoppanos 6a3uc u Mmarpuity 2Kop/ana Jijis JIMHEITHOTo orepaTopa,
1 -1 2 -1 0 0
-1 1 1 1 —4 -1
-2 1

1 1
33JIaHHOTO B HEKOTOpOM Oasuce marpuueit | 5 1 -1 1 o 21| (3
-1 1 -1 1 -1 0
-1 0 0O 0 0 2
6asia)
10 000
-1 0 010
13. Haiitu Hopmasibayto hopmy zKopaana jgig marpunst | —2 0 0 1 0
-3 1 -1 10
-1 0 001

(3 Gasura)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 15

1. Byzner sin cucrema Bektopos a; = (2,9,4,—3,3), az = (2,9,8,—1,6), a3 =
(4,0,8,—4,7), ay = (—3,19,1,3, —1) nuneliHO 3aBUCUMOIL?

2. Y6enuThCs, 9TO MHOXKECTBO BCEX MHOTOYJIEHOB HaJl mojieM R crenenu, He
MIPEBOCXOISAIIEN 8, v KOTOPBIX KOI(MMUIIMEHTHI TIPU CTENEHSIX T € TMOKA3aTeISIMI
Bujia 3k + 1 (k=0,1,...) paBusl 0, OTHOCHTEILHO JIMHEHHBIX onepanuii obpasy-
10T JIMHEiHOe MmpocTpaHcTBO Hall mojeM R. YKazarh Kakoii-HUOYIL Oa3uc 9T0ro
[POCTPAHCTBA U HAITH €ro pa3MepHOCTh. (2 GaJia)

3. HaiiTu panr u Kakyo-HUOY/b MAKCUMAJIbHYIO JIMTHEHHO HE3aBUCUMYIO IO
cucTeMy cucTeMbl BeKTopoB a1 = (7,2,3,1,7), a2 = (7,4,5,4, —3), a3 = (2,7, —2,5,2),
as = (35,16,21,14,5), a5 = (8, —13,16, -7, —12).

4. Taner nompocrpanctsa U u W smneitnoro npocrpancrsa R, mopoxien-
Hble JAHHBIMU CUCTEMaMH BEKTOPOB a1, (g, a3 1 by, ba:

a; = (3,-2,—1,1), a2 = (2,—-1,3,2), ag = (2, —1,-2,2);

by = (2,1,-2,-2), by = (1,-2,0,2).

Haiitu pasmeprocru u 6a3ucer nomnpocrpancts U + W u U NW. (2 6aia)

-1 2 3 3 -4 2

3 3 2 —4 1 =2

5. Haittu paar marpunsr | —2 —3 2 -2 —1 —4
7T 2 —6 —8 10 -2

1 10 -3 =7 8 2

6. lccnemoBaTh cucteMy JTUHEHHBIX ypPaBHEHUNM B 3aBUCUMOCTH OT 3HAYCHUS
napamMeTpa @ U HaiTu oOIlee peleHne Mpu BceX 3HAYEHUAX «, KOIJa OHa COB-
MecTHA: (2 Gasuia)

ary + 3z + axrs + 3ry + axs = 3a + 6;
3x1 + azry + 3x3 + ary + 3x5 = 2a 4+ 9;
ary + o + 2ax3 + x4 + 3axs = 6o+ 2;
2axy + 519 + 3axs + Sy + daxs = 2a0+ 3.
7. Haiitu BekTOpHYIO pOpMYy 3almcu OOIIEro PerieHusd CUCTEMbl JIMTHEHHBIX

YPaBHEHUIA:
—x1 — 2209 — T3 + X4 + Tg = —9;
T1 + 2o — 223 = —4;

—X] + X9 — 2[L’5 + xg = —6,
—51’1 + T3 + Ty — 61‘5 —f- 4$6 = —]_9
VYKazarb (yHIaMeHTaIbHYI0 CUCTEMY PENIeHU COOTBETCTBYIOMIEH OJTHOPO/I-
HOI cuCTeMbl YPaBHEHUI.

8. Haiitn kakyio-HuOy/Ib CUCTEMY JTUHEHHDBIX ypaBHEHUI, 38 IaI0NTyI0 JIMHET-
HOEe IIOJAIIPOCTPAHCTBO, IIOPOXKICHHOE CUCTEeMOI BEKTOPOB

ay = (2,2,1,3,6), as = (3,3,1,—1,5), as = (—8, =5, —7,5,0).
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9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-

CTBOM.AX:O-X—~XT-C,I‘,ZLeC:( [

3 5 ), SIBJISIETCS] JIMHEMHBIM OTlepa-

topoMm. Haiitu ero marpuiy B 6a3uce

10 00 01 0 0

10. UzBectHO, uTo sinHeitHoe oTobpazkenue A nepeoaut BekTopbl a; = (—2,1,0,—1), as =
(—1,-1,2,-1), as = (1,-2,2,3), a4 = (0, —3, -3, —3) B BekTOpBI b1 = (—3, —13, —10), by =
(4,-9,—13), b3 = (1,10,9), by = (15,12, —3). Haiitu 6a3uc obpasza u 6a3uc sjpa
orobpazkenust A.

HaiiTu ero marpuiyy B Tex 6a3ncax, B KOTOPBIX JaHbI KOOPJIMHATHI BEKTOPOB.

Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (2,1,0,0), e3 =
(1,-3,1,0), es = (0,3, -2, 1) u fi = (1,2,3), fo = (0,1,3), f5 = (0,0,1). (3
basa)

-1 10
11. Jluneitasiit oneparop A 3a1aH MaTpuIiei 0 0 1 |.Haiitu xapak-
3 =3 0

TEPUCTUICCKUIT MHOTOUWIEH X 4 (), COOCTBEHHBIE 3HAUEHNUST U COOCTBEHHBIE BEKTO-
poi orteparopa A. fAsnsiercs m A omepaTopom mpocToit crpykTyphi? Ecaum jaa,
TO 3allicaTh ero MaTPUILy B Oa3uce u3 COOCTBEHHBIX BEKTOPOB.

12. Haittu xkoppanos 6a3uc u MmaTpuity 2Kop/ana Jjist JIMHEITHOTo orlepaTopa,
2 -3 4 -3 20

-3 2 -1 1 =21
3aJIAHHOI0 B HEKOTOPOM 0Oasnce MaTpuilei -2 =110l . (3
o -1 1 0 20
-1 1 -1 1 00
1 -2 2 -2 21
Hasa)
0O 00 00
1 -3 4 -3 4
13. Haiitu Hopmasibayto hopmy zKopaana jqig marpunns | 2 —4 5 —3 4
1 -3 3 -2 4
1 -2 2 =2 4

(3 basura)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 16

1. Byaer nu cucrema Bekrtopos a; = (7,4,—6,9,—5), as = (5,4,7,3,—1),
az = (5,2,2,—4,7), ay = (19,13,12,15, —11) smneitno 3aBucumoii?

2. Y6emuThcsi, ITO MHOXKECTBO BCeX MaTpull HaJ mojeM R pasmepos 4 X 3,
Y KOTODBIX 9JIEMEHTHI a;; ¢ uHuekcamu ¢ = 3k + 1, j = m+2 (k,m = 0,1,...)
paBHBI 0, OTHOCUTEILHO JIMHEHHBIX olepaliiii 00pa3yroT JHHEiHOe TPOCTPAHCTBO
HaJ nosieM R. YkazaTh Kakoh-HUOYJIb 0A3WMC 9TOr0 IMPOCTPAHCTBA U HAWTU €ro
pasMepHOCTh. (2 Gaua)

3. HaiiTu panr n Kakyo-HUOY/b MAKCUMAaJIbHYIO JIMTHEHHO HE3aBUCUMYIO IO
CHUCTEeMY CUCTeMbI BeKTOpoB a1 = (7,4,5,5,7), a2 = (8,-7,3,3,—-5), a3 = (7,-7,—-3,—3,-8),
ag = (31,—17,14,14, -8), a5 = (—13,14,12,12,19).

4. Taner nompocrpanctsa U u W smneitnoro npocrpancrsa R, mopoxien-
Hble JAHHBIMU CHCTEMaMH BEKTOPOB a1, (g, a3 1 by, ba:

a; = (1,-3,-1,1), a2 = (2,3,2,1), a3 = (—1,1,1,1);

by = (—1,2,-2,2), by = (4,1,2,3).

Haiitu pasmeprocru u 6a3ucer nomnpocrpancts U + W u U NW. (2 6amia)

-3 3 -4 -1 -1 -2

-1 4 -3 1 -3 -1

5. Haitrm paar matpumner | —1 2 -2 2 2 1
6 -2 6 0 -8 0

2 3 0 1 -7 -1

6. lccnemoBaTh cucteMy JTUHEHHBIX ypaBHEHUH B 3aBUCUMOCTH OT 3HAYCHUS
rnapamMeTpa @ U HaiiTu oOIlee peleHne Mpu BceX 3HAYEHUAX «, KOIrJa OHa COB-
MecTHA: (2 Gasuia)

QT| — To + Q3 — T4 + axs = 3o + 2;

2x1 + axy + 223 + ary + 225 = 2a + 6;
ary + 2x9 + 2axs + 224 + 3axs = 6 + 4;
201 + 9 + 3axs + 14 + daxs = 2 4 3.

7. Haiitu BekTOpHYIO pOpMYy 3almcu OOIIEro PerieHusd CUCTEMbl JIMTHEHHBIX

YPaBHEHUIA:
—2:13‘1 —21’2 — T3+ X5 + g IO;
—T1 — X9 — T3+ T4+ x5 — 226 = 4;
To + 3 + x5 — 226 = 6;
—31’1 — QIQ + T3 — 3374 + Ty + 7ZL‘6 = —06.

VYKazarb (yHIaMeHTaIbHYI0 CUCTEMY PENIeHUl COOTBETCTBYIOMIEH OJIHOPO/I-

HOII cuCTeMbl YPaBHEHUI.

8. Haiitn kakyio-HuOy/Ib CUCTEMY JTUHEHHDBIX ypPaBHEHUI, 38 IaI0NTyI0 JIMHET-
HOEe IIOJAIIPOCTPAHCTBO, IIOPOXKJICHHOE CUCTEeMOI BEKTOPOB

ar = (1,7,5,7,-3), as = (3,3,1, -2, —1), a3 = (7,6,6,—9, 3).
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9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-
—2
crBoM AX =C- X —-XT.C, e C = ( 7

9 5
topoM. Haiitu ero marpuiy B 6a3uce

10 00 01 0 0

10. UzBectHO, uTo suHeitHOe oTo6pazkenue A mepesogut BeKTopbl a; = (—2,1, -2, —3), as =
(3,-2,3,0), ag = (4,3,5,4), ay = (—1,-3,—1,—2) BBekTOpBI by = (=5, —2,0), by =
(—1,3,0), bs = (1,1,0), by = (0, —1,0). Haiitu 6a3uc obpaza u 6a3uc sijapa orod-
paxkenusi A.

), SIBJISIETCS] JIMHEMHBIM OTlepa-

Haiitu ero marpuity B Tex 6a3ucax, B KOTOPBIX JaHbl KOOPJANHATHI BEKTOPOB.

Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (1,1,0,0), e3 =
(0,2,1,0), eq = (=1,2,0,1) u fi = (1,-3,4), fo = (0,1,3), f5 = (0,0,1). (3
basa)

5 =3 -3
11. JIuneitnsrii oneparop A 3agan marpuneit | 6 —4 —6 |. Haiitu xapak-
0O 0 2

TEPUCTUICCKUTT MHOTOUWIEH X 4 (), COOCTBEHHBIE 3HAUEHNUST U COOCTBEHHBIE BEKTO-
poi orteparopa A. fAsnsiercss m A omepatopom mpocToit crpykTyphi? Ecaum ja,
TO 3allicaTh ero MaTPUILy B Oa3uce u3 COOCTBEHHBIX BEKTOPOB.

12. Haittu xkoppanos 6a3uc u MmaTpuity 2Kop/ana Jijist JIMHEITHOTo orepaTopa,

1 -2 2 -2 2 1
1 -2 3 -2 3 0
3a/JAHHOT'0 B HEKOTOPOM Da3uce MaTpuIiei 2 =34 =23 -1 . (3 basa)
1 -2 2 -1 3 0
1 -1 1 -1 3 0
1 -2 2 -2 2 1
1 -1 2 -1 0
0 -2 3 -3 4
13. Haiitu nopmasibayio bopmy zKopaana gig marpunnst | 0 —2 2 —2 4
1 -3 3 -2 4
1 -2 2 =2 4

(3 basura)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 17

1. Byner s cucrema Bekropos a; = (5, —4,—5,5,3), as = (4,—6,5, =5, —5),
az = (7,6,—5,4,-3), ay = (—10,—18,15, —13, 1) smneitro 3aBucumoii?

2. ¥oeauThesd, 9TO MHOYXKECTBO BCeX MaTpull HaJI rojeM R pasmepos 4 X 4,
Yy KOTODBIX 9JIEMEHTHI a;; ¢ uHuekcamu [i — j| > 1 pasunt 0 (4,5 = 1,...,4),
U Q41 = A1, IpU ¢ = 1,2, 3, OTHOCUTEILHO JHHEHHBIX ollepanuii o6pasyioT
JIMHEHOe IPOCTPaHCTBO Hal mojieM R. YKazarh KakKoi-HUOYAL Oa3UC 3TOroO IIPo-
CTPAHCTBA W HANTH €ro pasMepHOCTh. (2 Gasuia)

3. HaiitTu panr u Kakyo-HUOY/b MAKCUMAJIbHYIO JIMTHEHHO HE3aBUCUMYIO ITOJI-
cucremy cucrembl BekTopoB a; = (1,—1,4,1,7), as = (2,9,-8,-5,9), ag =
(1,-6,—-2,8,1), ay = (5,17, —12,-9,25), a5 = (0,21, —4, —21,7).

4. Taner nompocrpanctsa U u W smneitnoro npocrpancrsa R, mopoxien-
HbIE JIAHHBIMU CHCTEMaMU BEKTOPOB a1, g, a3 U by, by:

a; = (1,-1,-2,1), a2 = (1,3,3,3), a3 = (1,3, -2, 3);

by = (1,2,1,1), bg = (5,2,5,—1).

Haiitu pasmeprocru u 6a3ucer nonpocrpancts U + W u U NW. (2 6amia)

—4 =2 2 4 -3 —4

2 -1 -4 1 =2 4

5. HaifTn panr MaTpuiisr 2 1 1 -3 -4 -4
4 -2 —12 4 7 20

§ 2 -9 —4 8 16

6. lccnemoBaTh cucteMy JTUHEHHBIX ypaBHEHUH B 3aBUCUMOCTH OT 3HAYCHUS
napamMeTpa v U HailiTu oOIllee peleHne Mpu BceX 3HAYEHUAX «, KOIrJa OHa COB-
MmecTHA: (2 Gasia)

ary + 4z + axrs + dry + axs = 3o+ 2;

T1 + axy + x3 + axy + x5 = 200 + 3;

ary + o + 2ax3 + x4 + 3axs = 6o+ 2;
20x1 4 bxe + 3axs + dxy + daxs = da + 1.

7. Haiitu BekTOpHYI0O pOpMy 3ammcu OOIIEro PerieHus CUCTEMbl JIMTHEHHBIX
YPaBHEHUWA:

—x1 — 200+ T3+ x4 + 25 — g = 4;
—X3— Ty — Ty — Tg = 1;

—2x9 — x3 — 215 — 216 = 3;

—T1 — 8[L‘2 + x3 + 41‘4 - 2ZL‘5 - 41’6 = 10.

VYKazarb (yHIaMeHTaJIbHYI0 CUCTEMY PENIeHUl COOTBETCTBYIOMIEH OJTHOPO/I-
HOIl cuCTeMbl YpaBHEHUI.

8. HaiiTu kakyio-HuOy/Ib CUCTEMY JTUHEHHDBIX ypPaBHEHUI, 38 IaI0NTyI0 JIMHET-
HOEe IIOJAIIPOCTPAHCTBO, IIOPOXKICHHOE CUCTEeMOI BEKTOPOB

a; = (1,6,8,1,—6), ay = (3,—-1,0,—-2,—-1), ag = (1,—2, -9, -3, =7).
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9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-

CTBOMAX:C'X—-X-C,F,H,GC:( [

5 9 ), SIBJISIETCSl JINHENHBIM Ollepa-

topoMm. Haiitu ero marpuiy B 6a3uce

10 00 01 0 0

10. UsBectHO, uro nuneitHoe otobpazxkenue A nepesogut BekTopbl a; = (0,4,4, —2), as =
(3,0,—1,2), ag = (0,1,4,—4), ay = (—3,4,3,—1) B BekTOpBI by = (—14, =22, —8), by =
(8,2,—6), by = (—16,—14,2), by = (—13,—19, —6). Haiitu 6asuc obpasa u 6a3uc
siapa orobpazkenus A.

HaiiTu ero marpuiyy B Tex 6a3ncax, B KOTOPBIX JaHbI KOOPIMHATHI BEKTOPOB.

Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (=3,1,0,0), ez =
(0,1,1,0), ex = (=3,0,—2,1) u f = (1,3,0), fo = (0,1,—1), fz = (0,0,1). (3
basa)

2 -6 0
11. Jluneitasrit oneparop A 3aman MaTpureit 0 0 —1 |. Haiiru xa-
-3 9 0

PAKTEPUCTUIECKUIT MHOTOWIEH Y .A(%), COOCTBEHHBIE 3HAYEHHsI U COOCTBEHHBIE
BeKTODHI oniepatopa A. fsisiercst im A omepaTropoM mpocToit cTpykTypbi?! Eciu
Jla, TO 3aINCaTh ero MaTpuIly B H6a3mce U3 COOCTBEHHBIX BEKTOPOB.

12. Haittu xkoppanos 6a3uc u Mmarpuity 2Kop/ana Jijist JIMHEITHOTo orlepaTopa,
0 -1 1 -1 11

1 -2 2 -1 2 0
3a/JaHHOT'O0 B HEKOTOPOM 0Oas3nce MaTpuiieit 1 =22 -120 . (3 Baa)
0O -1 1 -1 2 1
1 -1 1 -1 20
0 -1 1 -1 11
1 -1 2 -1 0
0 -2 3 =2 2
13. Haiitu nopmasibayio opmy zKopaana aig marpunsr | —1 —1 1 —1 2
-1 -1 1 -1 2
0O -1 1 -1 2

(3 Gasura)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 18

1. Byner s cucrema Bektopos a; = (6, —2, —3, —4, —2), ay = (4, 3,6, —1, —5),
az = (3,—1,8,—1,—-2), ay = (1,4,—2,0,7) nuneitno 3aBucumoii?

2. ¥oeauThesd, 9TO MHOYXKECTBO BCeX MaTpull HaJI rojeM R pasmepos 4 X 4,
y KOTODPBIX 9JIEMEHTHI a;; ¢ uHuekcamu |[i — j| > 1 pasuet 0 (4,5 = 1,...,5), n
Qiit1 = —Qit1; OIpH @ = 1,2,3, OTHOCUTEJBHO JIMHEHHBIX olepaluii o6pa3yioT
JIMHEHOe IPOCTPaHCTBO HaJl mojieM R. YKazarh KakKoil-HUOYAL Oa3UC 3TOro IIpo-
CTPAHCTBA W HANTH €ro pasMepHOCTh. (2 Gasuia)

3. HaiiTu panr n Kakyo-HUOY/b MAKCUMAaJIbHYIO JIMTHEHHO HE3aBUCUMYIO ITOJI-
CHUCTEMY CHCTEMbI BEKTOPOB a1 = (2,5, —4,8, —5), ay = (7,—-9,-8,8,—1), ag =
(9,—-2,-5,-2,5), ay = (11,1, -16,24, —11), a5 = (5, —16, —11,18,-7).

4. Taner nompocrpanctsa U u W smneitnoro npocrpancrsa R, mopoxien-
HbIE JIAHHBIMU CHCTEMaMU BEKTOPOB a1, g, a3 U by, by:

a; = (1,3,3,1), a2 = (2,2,2,1), a3 = (3,2, -2, 2);

by = (1,-1,—-1,1), by = (2,1,2,2).

Haiitu pasmeprocru u 6a3ucer nojmnpocrpancts U + W u U NW. (2 6aia)

3 -4 -3 4 -2 =2

-2 0 0 0 -1 3

5. Haitru paar matpurner | —1 —4 2 3 —1 0
-6 8 1 -7 1 8

-7 4 3 -4 0 8

6. lccnenoBaTh cucteMy JTUHEHHBIX ypaBHEHU B 3aBUCUMOCTH OT 3HAYCHUS
rnapamMeTpa @ U HaliTu oOIlee peleHne Mpu BceX 3HAYEHUAX «, KOIJa OHa COB-
MmecTHA: (2 Gasuia)

ary + 2z + axrs + 2x4 + axs = 3o+ 4;
2x1 + azry + 223 + ary + 225 = 2a + 6;
ary + 2x9 + 2axs + 224 + 3axs = 6 + 4;
200k + 4xe + 3axs + 4xy + daxrs = 4o + 1.
7. Haiitu BekTOpHYIO pOpMYy 3almcu OOIIEro PeIieHusd CUCTEMbl JIMTHEHHBIX

YPaBHEHUIA:
To+ x4+ x5 — 226 = 1
To + 5+ Tg = —1;
—2x1 — 229 — x3 — 224 = —1;

—41’1 - 4I2 - 2[1)3 - 21’4 - 6l‘6 = 2.
VKazarb (yHIaMeHTaIbHYI0 CUCTEMY PENIeHUl COOTBETCTBYIOMIEH OJIHOPO/I-
HOIl cuCTeMbl YpaBHEHUI.

8. Haiitn kakyio-HuOy/Ib CUCTEMY JTUHEHHDBIX ypaBHEHUI, 38 IaI0NTyI0 JIMHET-
HOEe IIOJAIIPOCTPAHCTBO, IIOPOXKICHHOE CUCTEeMOI BEKTOPOB

a; = (7,-3,1,6,—4), ag = (6,—8,—1,—-8,-9), a3 = (5,4,8, —5,8).
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9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-

CTBOMAX:C-X—-X-C,F,H,GC:(_g Z;

), SIBJISIETCSl JINHENHBIM Ollepa-

topoMm. Haiitu ero marpuiy B 6a3uce

10 00 01 0 0

10. UzBectHO, uTo uHeitHoe oToGpazkenue A mepesogut BeKTopbt a; = (—2, —1, 1,
(0,—-1,-2,3), ag = (0,-3,-2,1), ag = (0, -3, —1, 1) B BekTOpBI b = (6,5,3), by =
(—4,—4,-1), by = (—4,—12,—11), by = (—6,—10,—9). Haittu 6azuc obpasa n
6azuc siapa orobpazkenus A.

HaiiTu ero marpuiyy B Tex 6a3ncax, B KOTOPBIX JaHbI KOOPJIMHATHI BEKTOPOB.

Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (—1,1,0,0), ez =
(—4,—4,1,0), es = (=3,—2,—1, 1) u fy = (1,1,4), fo=(0,1,-2), fs = (0,0,1).

(3 basura)

-3 40
11. JIuneitnsiii oneparop A 3agan marpuneit | —2 3 0 |. Haiitu xapak-
2 -1 2

TEPUCTUICCKUIT MHOTOUWIEH X 4 (), COOCTBEHHBIE 3HAUEHNUST U COOCTBEHHBIE BEKTO-
poi orteparopa A. fAsasiercss m A omepatopom mpocToit crpykTyphi? Ecaun ja,
TO 3allicaTh ero MaTPUILy B Oa3uce u3 COOCTBEHHBIX BEKTOPOB.

12. Haittu xkoppanos 6a3uc u MmaTpuity 2Kop/ana Jijist JIMHEITHOTo orepaTopa,
o -1 1 -1 11

-2 1 -1 2 =30
3aJIAHHOI0 B HEKOTOPOM 0Oasnce MaTpuIlei 2 -2 =30 . (3
-3 2 -2 2 =31
-2 2 =2 2 =30
o -1 1 -1 11
Hasa)
0O 00 00
0 -2 2 -1 2
13. Haiitu Hopmasibayto hopmy zKopaana aig marpunsr | —1 —1 1 —1 2
-2 00 -1 2
0o -1 1 —1 2

(3 basura)
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Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 19

1. Byger s cucrema Bektopos a; = (1,6,—7,4,9), as = (1,-7,9, -7, —2),
az = (5,—4,8,1,—1), ay = (2,-1,2,-3,7), a5 = (—4,-3,1,—8,1) nuneiiro
3aBUCUMOI !

2. Y6emuThcsl, YTO MHOXKECTBO BCeX MaTpull Ha. mojeM R pasmepoB 5 X 5,
Yy KOTOPBIX 3JIEMEHTBI a;; ¢ mugercamu i —j| > 1 wm ¢ = j (4,7 = 1,...,5)
paBubl 0, ¥ @; ;41 = Qi1 1pH ¢ = 1,2,3,4, OTHOCUTEIHHO JTMHEHHBIX olepaluil
0Opas3yroT JIMHEIHOEe IMPOCTPaHCTBO Ha i mosieM R. YKazaTh KaKoil-HUOY/Ib Oa3uc
5TOTO MPOCTPAHCTBA W HANTH €ro pa3sMepHOCTb. (2 Gasia)

3. HaiiTu panr n Kakyo-HUOYIb MAKCUMAaJIbHYIO JIMHEHHO HE3aBUCUMYIO ITOI-
cucremy cucTeMbl BekTopoB a; = (1,1,4,6, —2), a2 = (4,1,2,3,—-2), a3 = (8,1,—7,2,3),
as = (13,4,10, 15, —8), a5 = (=20, —2,23, -3, —11).

4. Janbl nogupocrpancrsa U u W numneitnoro mnpocrpancrsa RY, mopox ien-
HbIE JIAHHBIMUA CHCTEMaMU BEKTOPOB a1, Gy, a3 U by, by:

a; = (2,2,-2,1), as = (2,-3,2,2), ag = (—2,-3,—-1,1);

by = (1,1,1,2), by = (—6,-3,2,2).

Haittu pasmeproctu n 6asucst nogmnpocrpancts U + W u U N W. (2 6amwia)
-1 0 0 2 —1

11 -4 -3 2
-4 1 =3 0 —3
1 0 -2 -8 11

-2 12 0 -2 —-10 12

6. lccnemoBarh cucteMy JIUMHEHHBIX ypaBHEHU B 3aBUCUMOCTH OT 3HAYECHUS
mapaMeTpa @ U HailTh oOIee peleHne mpu BeeX 3HAYCHUSX «, KOIJa OHa COB-
MmecTHa: (2 Gasiia)

ary, + 3rs + axs + 3r4 + axs = 3a + 06;
3x1 + azry + 3x3 + ary + 3x5 = 2a + 9;
ary + o + 2ax3 + 4 + 3axs = 6o+ 2;
201 4+ 429 + 3axs + 4xy + daxs = da + 1.

7. Haittu BexkTOpHYi0 OpMy 3ammcu OOIINEro PerieHns CUCTeMbl JIMHEHHBIX

5. Haittu panr maTpuiist

SN W N

YPaBHEHU:
—x9 — T3 — 2x4 + x5 = 6;
—2x1 — X2+ x4 —T5 — 26 = —1;
To — 203 — x4 — 25 = —4;

233’1 + 3%2 — 7.CE3 — 6274 — 433’5 + g = —5.
YkazaTh QyHJIaMEHTAIbHYIO CHUCTEMY DPeIleHnil COOTBETCTBYIONIENH OTHOPO/I-
HOI CUCTEeMbl YPaBHEHUI.

8. HaiiTnm Kakyto-HHOY/Ib CHCTeMY JIMHEWHBIX yDaBHEHWI, 3a/af0NTyI0 JTuHel-
HOE MOAIPOCTPAHCTBO, IOPOXKICHHOE CUCTEMOII BEKTOPOB
a; = (1,1,4,6,—-2), as = (4,1,2,3,-2), a3 = (8,1,-7,2,3).
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9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-

CTBOMAX:C'X—-X-C,F,H,GC:( 7

51 ), SIBJISIETCSl JINHENHBIM Ollepa-

topoMm. Haiitu ero marpuiy B 6a3uce

10 00 01 0 0

10. UzBectHO, uTo sinHeitHoe oToGpazkenue A nepeBoaut BeKTopbl a; = (—3,2,1,—4), ay =
(—=3,-3,—-1,1), a3 = (—3,-3,5,3), ay = (—3,—4,3,1) BBekTopnr by = (—1,11,0), by =
(—20,5,0), bsg = (—8,15,0), by = (—15,21,0). Haiitu 6a3uc obpasza u 6a3uc sjipa
orobpazkenust A.

HaiiTu ero marpuiyy B Tex 6a3ncax, B KOTOPBIX JaHbI KOOPJIMHATHI BEKTOPOB.

Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (—1,1,0,0), ez =
(2,1,1,0), eq = (1,0, -4, 1) u fi = (1,3,0), fo = (0,1,0), f = (0,0,1). (3 Gaur-
a)

01 -2
11. JIuneitnwiii oneparop A 3agan marpuneit | —2 3 —2 |. Haiitu xapak-
00 2

TEPUCTUICCKUT MHOTOUWIEH X 4 (), COOCTBEHHBIE 3HAUEHNUST U COOCTBEHHBIE BEKTO-
poi orteparopa A. fAsnsiercst m A omepaTopom mpocToit crpykTyphi? Ecau aa,
TO 3allicaTh ero MaTPUILy B Oa3uce u3 COOCTBEHHBIX BEKTOPOB.

12. Haittu xkopaanos 6a3uc u Mmarpuity 2Kop/ana Jijist JIMHEITHOTo orepaTopa,
-10 00 01

-1 0 -1 2 =2 0
.l -2 1 =2 2 =21
3a/JaHHOT'0 B HEKOTOPOM Da3uce MaTpuIiei 392 -2 1 -9 9 . (3 baswa)
-1 1 -1 1 -2 0
-1 0 00 01
00 000
-2 0 -1 10
13. Haiitu Hopmasibayio opmy zKopaana jgig marpunsr | —3 1 =2 1 0
-3 1 -1 00
-1 0 000

(3 Gasura)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 20

1. Byaer nu cucrema Bektopos a; = (7,6, —7,—4,4), as = (2,1,—7,4,8),
az = (7,—2,—8,—5,—-8), ay = (—17,8, 10,23, 40) suneitro 3aBucumMoii?

2. ¥Y6emuThcsi, YTO MHOXKECTBO BCeX MaTpull HaJ mojeMm R pasmeposB 6 X 6,
y KOTODBIX 3JIEMEHTBI a;; ¢ mHuekcamu [i —j| > 1 wm i = j (4,7 = 1,...,6)
pasubl 0, 1 @; 11 = —@ijp1,; nput = 1,2,3,4,5, THOCUTEJILHO JTUHEHHDIX OIlepaliuii
00pas3yoT JIMHeiHOe IPOCTPAHCTBO Hak, mojeM R. YKasaTh Kakoi-HuOyIbL 6asuc
9TOr0 MPOCTPAHCTBA U HANTHU €ro pasMepHOCTh. (2 Gasia)

3. HaiiTu panr n Kakyo-HUOY/b MAKCUMAJIbHYIO JIMTHEHHO HE3aBUCUMYIO IO
CHUCTEMY CHCTeMbI BeKTOPOB ay = (7,—3,1,6,—4), ay = (6,—8,—1,—8,-9), az =
(5,4,8,-5,8), ay = (13, —11,0,—-2,—13), a5 = (1,12, -9, -3, —17).

4. Taner nomupocrpanctsa U u W smneitnoro npocrpancrsa R, mopoxien-
Hble JAHHBIMU CHCTEMaMH BEKTOPOB a1, (g, a3 1 by, ba:

a; = (2,1,-2,1), a2 = (3,1,3,—-1), a3 = (2,3, -1, 2);

by = (2,1,—-1,1), by = (1,1,-2,0).

Haiitu pasmeprocru u 6a3ucer nojmnpocrpancts U + W u U NW. (2 6aia)

-2 =3 2 -4 —4 2
1 1 4 3 0 0

5. Haiitu panr MaTpuirbt 2 2 =2 0 4 3
4 6 6 14 4 -7
1 3 4 11 0 -—-10

6. lccmemoBaTh cucteMy JTUHEHHBIX ypaBHEHUH B 3aBUCUMOCTH OT 3HAYCHUS
rnapaMeTpa v U HailTh oOIee peleHne IMpu BceX 3HAYEHUAX (v, KOIJa OHa COB-
MmecTHA: (2 Gasia)

ary + o + ars + x4 + ars = 3a + 2;
2x1 + azry + 223 + ary + 225 = 2a + 6;
ary + 2x9 + 2axs + 224 + 3axs = 6 + 4;
201 4 319 + 3axs + 3x4 + daxs = da+ 1.
7. Haiitu BekTOpHYIO pOpMYy 3almcu OOIIEro PerieHus CUCTEMbl JIMTHEHHBIX

YPaBHEHUA:
—2x1 — 209 + 23 — T4 + xg = —1;
—2I1+$2—LL’3—$4+I5+$6 = —5;

To — T4+ 25 + x5 = 0
2£L'1 - 61’2 + 51‘3 - 2ZE5 = 13.
VYKazarb (yH[aMeHTaIbHYI0 CUCTEMY PENIeHUl COOTBETCTBYIONMIEH OJTHOPO/I-
HOI cuCTeMbl YpaBHEHUI.

8. Haiitn kakyio-HuOy/Ib CUCTEMY JTUHEHHDBIX ypaBHEHWI, 38 IaI0NTyI0 JIMHET-
HOEe IIOJAIIPOCTPAHCTBO, IIOPOXKICHHOE CUCTEeMOI BEKTOPOB

a; = (3,4,1,5,-8), ay = (—2,-2,3,-3,-1), ag = (5, —6,—1,8, 7).
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9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-

CTBOMAX:C-X—-X-C,F;LeC’:(Z; _§

), SIBJISIETCSl JINHENHBIM Ollepa-

topoMm. Haiitu ero marpuiy B 6a3uce

10 00 01 0 0

10. UsBectHO, uro nuHeitHoe oTobpazkenue A nepesogut Bekropet a; = (0, —4, —2, —3), as =
(4,-5,0,1), ag = (0,—4,3,—-1), ag = (—4,—4,2,0) B BekTOpBI b = (—7,—6,0), by =
(2,—19,0), b3 = (6,10,0), by = (—6,16,0). Haiitu 6asuc obpasa u 6a3uc sjpa
orobpazkenus A.

HaiiTu ero marpuiyy B Tex 6a3ncax, B KOTOPBIX JaHbI KOOPIMHATHI BEKTOPOB.

Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (0,1,0,0), e3 =
(=2,2,1,0), es = (4, -1, -4, 1) u fi = (1,—1,-3), fo = (0,1,—1), f5 = (0,0, 1).

(3 Gasura)

2 =2 0
11. JIuneiinoiit oneparop A 3agan marpuneit | 0 0 1 |. Haiitu xapakre-
1 -1 0

PHUCTHYECKHI MHOTOUJIEH X 4(Z), COBCTBEHHbIE 3HAYEHHS 1 COOCTBEHHBIE BEKTODDI
oreparopa A. dApnserca mm A omeparopoM mpocToit cTpyKTypbl? Ecim na, To
3aIcaTh €ro MaTpHILly B Oasuce U3 COOCTBEHHBIX BEKTOPOB.

12. Haittu xkoppanos 6a3uc u Mmarpuity 2Kop/ana Jijis JIMHEITHOTo orepaTopa,
o -1 1 -1 11

-2 1 -2 3 =30
3aJIAHHOI0 B HEKOTOPOM 0Oasnce MaTpuilei 32 =3 3 =31 . (3
-4 3 -3 2 -3 2
-2 2 =2 2 =30
0o -1 1 -1 11
Hasa)
0O 0 0 00
-1 -1 0 0 2
13. Haiitu nHopmasibayto opmy zZKopaana jgig marpunsr | —2 0 —1 0 2
-2 0 0 -1 2
0o -1 1 -1 2

(3 Gasura)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 21

1. Byner s cucrema Bektopos a; = (6, —2, —3, —4, —2), ay = (4, 3,6, —1, —5),
az = (3,—1,8,—-1,2), ay = (10,1,3,—-5,-7), a5 = (1,4, —2,0,7) suneitno 3apu-
cuMoit?

2. Y6emuThcsl, YTO MHOXKECTBO BCeX MaTpull Ha/ mojeM R pasmeposB 6 X 6,
Yy KOTOPBIX 3JIEMEHTBI @;; ¢ mugercamu i —j| > 1 wm ¢ = j (4,7 = 1,...,6)
paBubl 0, 1 ;41 = Qi1 Ipu ¢ = 1,2,3,4,5, THOCUTEJILHO JUHEHHBIX olepaluil
0Opas3yIoT JIMHEIHOEe IMPOCTPaHCTBO Ha i mosieM R. YKazaTh KaKoil-HUOY/Ib Oa3uc
5TOTO MPOCTPAHCTBA W HANTH €ro pa3sMepHOCTb. (2 Gasia)

3. HaiiTu panr n Kakyo-HUOYIb MAKCUMAaJIbHYIO JIMHEHHO HE3aBUCUMYIO ITOI-
CHCTEMY CHCTeMbl BeKTOpoB ay = (1,7,5,7,-3), as = (3,3,1,-2,—1), a3 =
(7,6,6,—9,3), ay = (10,16,8,1,—6), a5 = (—18, —15,—17,25, —10).

4. JTamne! nompocrpancrsa U n W nmneitnoro mpocrpanctsa R*, mopozxien-
HbIE JIAHHBIMUA CHCTE€MaMU BEKTOPOB a1, Gy, a3 U by, by:

a; = (2,2,2,1), a2 = (2,3,2,3), ag = (1, 3,3, —2);

by = (3,2,1,3), be = (1,2,2,1).

Haittu pasmeproctu u 6asucs nognpocrpancts U + W u U N W. (2 6amwia)

1 0 2 3 =2 -1

-1 4 2 -3 0 -1

5. Haittu panr maTpurist 2 -4 —4 -4 —4 2
-6 12 8 2 10 —4

-4 8 12 —-12 4 0

6. NccnemoBarh cucrteMy JIMHEHHBIX YpPaBHEHWI B 3aBUCHMOCTH OT 3HAYEHUS
nmapaMeTpa @ U HaiTh oOIee peleHne Mpu BeeX 3HAYEHHUSX (, KOIJa OHa COB-
MecTHa: (2 6asiia)

ary + 3ry + ars + 3ry + axs = 3o+ 2;
1+ axs + T3 + axy + Ty :2(Jé+3;

axry — To + 20w — 14 + 30xs = 6 + 2;
201 4 229 + 3axs + 224 + daxs = da + 1.

7. Haiitu BexkTOpHYI0 bOpMYy 3ammcu OOIIEro PeIieHnsd CUCTeMbl JIMHEHHBIX

YPaBHEHU:
31’1 + ZTo + 7l’4 + 8.736 = 20,
—x1 + 229 + 323 — 324 + 225 — dxg = 14;
—2x1 — 319 — 3x3 — 4y — 25 — 46 = 6]
drs 4+ x4 + 35 — x5 = 14.

VKazarb (yH/IaMeHTaIbHYI0 CUCTEMY PENIeHU COOTBETCTBYIONMIEH OJITHOPO/I-
HOI CUCTEeMbl YPaBHEHUI.

8. HaiiTnm Kakyio-HHOY/Ib CHCTEeMY JIMTHEWHBIX yDaBHEHUI, 3a/af0NTyI0 JTuHell-
HOE MOAIPOCTPAHCTBO, IOPOXKICHHOE CUCTEMOII BEKTOPOB
a; = (2,5,—4,8,-5), as = (7,—-9,-8,8,—1), a3 = (9, —2, =5, —2,5).
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9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-
1 2 —2
CTBOM.AX:C'-X—l—X-D,meC’:(_2 3>,D:<g 1),HBJIH€TCH
JMHEHBIM onepaTopoM. HaifTn ero maTpuily B 6a3nce

10 00 01 0 0

10. UzBectHO, uTo snHeitHOE oToGpazkenue A mepeBogut BeKTopbl a; = (—3, —3,3, —2), as =
(3,—1,0,-1), ag = (6,—5,—-3,3), as = (2,2,2,—3) BBekTOpH b1 = (9,11,2), by =
(12,3,-9), by = (18, —223,—-41), by = (7,18,11). Haiitu 6a3uc obpasza u 6a3uc
siapa orobpazkenus A.

HaiiTu ero marpuiyy B Tex 6a3ncax, B KOTOPBIX JaHbI KOOPIMHATHI BEKTOPOB.

Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (—2,1,0,0), ez =
(2,1,1,0), es = (=3,2,—3, 1) u fi = (1,—4,2), fo = (0,1,0), fy = (0,0,1). (3
basa)

-1 0 2
11. JIuneitnwrii oneparop A 3agan marpuneit | —1 —2 4 |. Haiitu xapak-
0 —2 2

TEPUCTUICCKUIT MHOTOUWIEH X 4 (), COOCTBEHHBIE 3HAUEHNUST U COOCTBEHHBIE BEKTO-
poi orteparopa A. fAsnsiercss m A omepatopom mpocToit crpykTyphi? Ecaun ja,
TO 3allicaTh ero MaTPUILy B Oa3uce U3 COOCTBEHHBIX BEKTOPOB.

12. Haiitu xopmanoB O6asuc m marpuity 2KopjaaHa Jijisi TMHEHHOIO OIepaTo-
1 -1 2 -1 00

0 02 -1 -1 0
. 0 -1 2 -1 11
pa, 3aJaHHOrO B HEKOTOPOM Da3mce MaTpUIlei 1 29 -1 31| (3
1 -1 1 -1 20
-1 00 0 0 2
6asa)
2 -1 2 -1 0
-2 11 0 =2
13. Haiitu Hopmasibayto opmy zKopaana jgig marpunet | —2 0 1 0 0
-1 -11 0 2
-1 00 0 1

(3 basura)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 22

1. Byger s cucrema Bektopos a; = (6,5,7,6,—9), as = (2,5, —8, —8,—4),
az = (6,5,—1,—5,—1), ay = (=14, =5, —13, —1, —5) JmHeiiHO 3aBUCUMOIi?

2. ¥YbeauTbes, 9TO MHOXKECTBO Bcex MaTpuil HaJl mojeM R paszmepos 4 X 4

a b ¢ d

b ¢ d a . . .
BUIIA ¢ d g b | OTHOCHTEILHO JIMHEHHBIX Onepauil 00pasyoT JImHeiTHOe

d a b c

npocTpancTBO HaJL rojieM R. YkKazaTh Kakoi-HUOY/b 0Aa31MC 3TOr0 IMPOCTPAHCTBA
U HaiiTu ero pasmMepHoCcTh. (2 GaJiia)

3. Haiitu panr u kakyo-HIOY/Ib MAKCUMAJIBHYIO JTUHEHHO HE3aBUCUMYIO TIOT-
cucreMy cucreMbl BeKTOpoB a1 = (3,—1,—-9,—7,-3), as = (5,—6,1,3,4), ag =
(5,3,5,-5,3), ay = (16, —14, —16, -8, 2), a5 = (0, —18, —8, 16, 2).

4. JTaner ogmnpocrpanctsa U n W imHeitHOrO mpocTpancTBa R* | mopoxxien-
HbIe JIAHHBIMU CHCTEMaMU BEKTOPOB a1, dg, a3 U by, by:

a; = (2,-2,—1,-1), a2 = (2,2,2,-1), a3 = (2, —2,1, —1);

by =(3,3,—-1,2), by = (3,1,1,-3).

Haiitu pasmeproctu u 6asucst nojnpocrpaucts U + W u U N W. (2 6awuia)

1 -4 -3 -3 1 —1
2 -4 0 -2 2 1
5. Haiitm panr matpuner | 0 2 0 1 —4 0
1 -2 3 0 5 2
1 0o 3 1 1 2

6. NccaemoBarh cucTeMy JIMHEHHBIX YpaBHEHUIl B 3aBUCHMOCTH OT 3HAYEHUS
IapaMeTpa . ¥ HaliTu oOlllee pellleHre IMPU BCeX 3HAYEHUsAX (v, KOTJia OHa COB-
MecTHA: (2 Gasia)

ary + 2z + arg + 2x4 + axs = 3o+ 4;
2x1 + axy + 223 + axy + 225 = 200+ 6;
azry + 3xy + 2axs + 3x4 + 3axs = 6a + 4;
2001 + dxr9 + 3axs + dry + daxrs = 4o + 1.

7. Haiitu BekTOpHYIO (hOpMY 3ammcu OOIIEro pemeHus CUCTEMbl JTMHEHHBIX

YPaBHEHU:
3x1+ 519 — 313 — 814 — T5 = —3;
201 + 39 — dxy — x5 = 0
xr1 + 2.1'2 — 31[3 — 4754 + x5 = —3,
.’,171—|—.CL’2+4ZL’3—Q34—4.§I]5 =1.

VYKazarb (yH1aMeHTaIbHYI0 CUCTEMY PENIeHU COOTBETCTBYIOMIEH OIHOPO/I-
HOII CUCTEMbl YpaBHEHUIL.

8. HailiTn Kakyio-HHOY/JIb CHCTEMY JIMHEWHBIX yPaBHEHUI, 3aJaI0NLyI0 JINHE-
HOE IO/IIIPOCTPAHCTBO, IOPOZK/IEHHOE CUCTEMOII BEKTOPOB
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a; = (1,1,-6,4,—-1), ay = (0,2,—4,—-2,7), a3 = (5,7,—2,—9,5).
9. Jokazarh, uro otobpazxenune A : R**? — R?*2 onpejiesiennoe papen-

CTBOMAX:C-X—l—X-D,FﬂeC:(_g §>’D: (2 _;l),HBJIHeTCH

JINHEHBIM ortepaTopoM. Haititu ero marpuily B 6a3uce

10 0 0 01 0 0
EnZ(O 0>,E21=<1 O)’EIQZ(O 0)7E22=<0 1)-

10. UzBectHO, uTO JiMHETHOE OTOOpazkeHue A mepeBoauT BeKTopel a; = (—3,3, —3, —4), as =
4,-1,3,-2), a3 = (1,—1,3,-3), a4y = (3,—4,0,4) B BekTOpHI b1 = (6,9, —3), by =
(—26,—14,—12), by = (—23,—5,—18), by = (6,—5,11). Haiitu 6a3uc obpasa u
6azuc siapa orobpakenus A.

HaiiTu ero marpuiyy B Tex 6a3nucax, B KOTOPBIX JaHbl KOOPAMHATHI BEKTOPOB.

Haiitu maTpuity orobpazkenns A B 6asucax e; = (1,0,0,0), es = (3,1,0,0), e3 =
(4,-3,1,0), es = (1,1,3,1) u fi = (1,3,—4), fo = (0,1,1), f5 = (0,0,1). (3
6asa)

1 -3 1
11. Jluneitabiit oneparop A 3ajan Marpuieit 1 =3 1 |. Haiitu xa-
—1 1 -1

paKTepUCTUIECKUIT MHOrOWIEH Y. 4(%), COOCTBEHHBbIE 3HAYEHUsI U COOCTBEHHBIE
BeKTOPBI onieparopa A. fsnsercs jin A oneparopom mpocrtoit ctpyKTypbi? Ecim
Jla, TO 3aIUCaTh ero MaTpuily B 6a3uce U3 COOCTBEHHBIX BEKTOPOB.

12. Haittu »kopjanoB 6a3uc u marpuity zKopaana Jiisd JHHEHHOTO omiepaTopa,
2 -2 3 -2 10

-1 11 -1 01
. 0 -1 2 -1 2 1
3a/ITAHHOTO B HEKOTOPOM Oasmce MaTpuIleit 9 _3 3 _1 4 0 . (3 6asura)
1 -1 1 -1 30
0O -1 1 -1 1 2
2 -1 2 -1 0
-2 11 -10
13. Haittu nopmasbuyio ¢hopmy zKopaana g marpursl | —1 —1 2 —1 2
1 -3 3 -1 4
0 -1 1 -1 3

(3 Basua)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 23

1. Bynmer nu cucrema Bexropos a; = (5, —8,—1,7,—4), as = (1,2,3, -8, —4),
as = (1,4, —1,—6,—4), as = (7, —4,5,~9, —12), a5 = (—1,10, —5, 4, 4) urreii-
HO 3aBUCHMOI?!

2. ¥Y0euThCsd, YTO MHOYKECTBO BCEX MaTPHIl HaJI rmojieM R pa3mepos 4 X 4 Bu-

a —b ¢ —d
b —c d —a . . .

J1a . d a b | OTHOCHTEJILHO JIMTHEHHBIX Olepalinii 00pa3yoT JIMHEHOe
d —a b —c

IPOCTPAHCTBO HaJ nojieM R. YkazaTh Kakoi-HUOY b 6A3UC ITOr0 MPOCTPAHCTBA
U HAfiTH ero pasMepHoOCTh. (2 Gasuia)

3. Haiitu panr u kakyo-HUOY/Ib MAKCUMAJIbHYIO JTUHEHHO HE3aBUCUMYIO TIOT-
cucreMy cucTeMbl BeKTOpoB a; = (1,—8,7,86), as = (8,6,1,—1,-2), ag =
(1,-7,-3,3,-3), ay = (26,2,17,13,6), a5 = (13,33,11, —11,5).

4. Nane! nompocrpanctsa U u W smmeitnoro npocrpancrsa R, mopoxien-
HbIE JIAHHBIMU CUCTEMaMU BEKTOPOB a1, g, a3 U by, by:

a; = (—1,3,2,-1), a2 = (2,1,-2,-2), ag = (—2,3,-2,1);

by = (1,1,-1,3), by = (1,—-2, -2, —-2).

Haiitu pasmepnocru u 6a3ucer nojmnpocrpancts U + W u U NW. (2 6aia)

2 4 -1 -1 4 0

3 -3 3 -1 -3 1

5. Haiitm panr marpurer | —4 -1 —4 —4 3 —4
10 —-12 16 8 —20 10

6 —-13 12 4 —-17 6

6. NccnemoBarh cucTeMy JIMHEHHBIX YpaBHEHWI B 3aBUCHMOCTH OT 3HAYEHUS
nmapaMeTpa @ U HaiTh oOIlee peleHne IMpu BceX 3HAYEHHSX (, KOrJa OHa COB-
MecTHA: (2 Gasuia)

ary, + 3ry + axs + 3r4 + axs = 3a + 06;
311 + axy + 3x3 + axy + 35 = 200+ 9;
ary + o + 2ax3 + 4 + 3axs = 6o+ 2;
2ax1 + D9 + 3axs + Sy + daxs = 4o + 1.
7. Haittu BekTOpHYIO (OpMY 3amucu OOIIEro pemeHns CUCTEMbl JTUHEHHBIX
YPaBHEHUMA:
211 — 8xg + x4y + 4y = —5;
—T1 + T — 433'3 + 41'4 + 4£C5 + x5 = —57
3x1 — 29 —4das + x4 — 26 = 0
—45(]1 + T + 41‘3 + 31‘4 + 7(135 + 21’6 =—1.

VKazarb (pyH/IaMEeHTaIbHYI0 CUCTEMY PEeNIeHUl COOTBETCTBYIONMIENH OITHOPO/I-

HO#l cuCTeMbl ypaBHEHU.

8. HailiTn Kakyio-HHOY/Ib CHUCTEMY JIMHEWHBIX yDaBHEHUI, 3a/al0NLyI0 JTUHE-
HOE IIO/JIIPOCTPAHCTBO, OPOZKJIEHHOE JTAHHON CUCTEMOI BEKTOPOB
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ap = (1,-1,4,1,7), as = (2,9,-8,-5,9), ag = (1, —6,—2,8,1).

9. Jokazars, uro otobpazxenune A : R**?2 — R2*2, onpesesennoe papen-
crBoM AX =C- X+ XD, e C = ( _g §>’ D = (2 _g ), SIBJISIETCST
JINHEHBIM ortepaTopoM. Haiitu ero marpuily B 6a3uce

10 0 0 01 0 0
EnZ(O 0>,E21=<1 O)’EIQZ(O 0)7E22=<0 1)-

10. UzBectHO, uTO JiUHEiHOE OTOOpazkenue A mepesoaut BekTopet a; = (1,0,3,1), as =
(-3,0,3,-2), a3 = (—1,2,8,—6), ay = (—4,3,—1,3) BBexTOpb1 by = (17,1,16), by =
(—11,—-24,13), b3 = (—8,—32,24), by = (—13,4,—17). Haiitu 6a3uc obpasa u
6azuc siapa orobpaxkenus A.

HaiiTu ero marpuiyy B Tex 6a3nucax, B KOTOPBIX JaHbl KOOPAMHATHI BEKTOPOB.

Haiitu matpuity orobpazkennst A B 6asucax e; = (1,0,0,0), es = (2,1,0,0), e3 =
(—4,3,—1,0), es = (2,4,3,1) u f = (1,-2,3), fo = (0,1,0), fy = (0,0,1). (3
Hasa)

2 -3 1
11. JIuneiinblit oneparop A 3aj1an MaTpurei 1 =2 1 |.Haiitu xapak-
-1 10

TEPUCTUIECKUTT MHOTOUJIEH X 4 (), COOCTBEHHBIE 3HAUYEHUS U COOCTBEHHBIE BEKTO-
pbl oneparopa A. fApnstercs m A oneparopom mpocroit crpykTyphi? Ecin na,
TO 3aIncaTh €ro MaTpuIly B 6a3uce n3 cOOCTBEHHBIX BEKTOPOB.

12. Haiitu »kopjanoB 6a3uc u marpuity zKopaana /s JHHEHHOTO omiepaTopa,
2 =2 3 =2 1 0

-2 2 0 1 =30
3a/IaHHOTO0 B HEKOTOPOM Oasnce MaTpHIlei -2 Lo b=l . (3
-1 0 0 1 11
-1 1 -1 1 00
o -1 1 -1 1 2
basa)
1 00 00
0 -1 2 -1 2
13. Haittu nopmasbayio hopmy zKopaana jijis MaTpUIThl 0 -2 3 -1 2
-1 -1 1 0 2
0O -1 1 -1 3

(3 Basua)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 24

1. Byzner sin cucrema Bekropos a; = (5,6,7,—7,7), ay = (7,2,7,—6,8), a3 =
(5,=5,—7,—2,-8), ay = (—3,12,21, -2, 24) quHeHHO 3aBUCUMOIi?

2. ¥Y0e1uThCs, 9T0 MHOZKECTBO Beex MaTpurt HaT mojieM C pa3mepos 2 X 2 Bujia
( a+bi c+di

c+di e+ fi
CTBUTEJIBHOE YHUCJI0 00pa3yioT JIMHEWHOe NPOCTPAHCTBO HaJl mmoJjieM R. YKazaTb
Kakoii-HuOy1b 6a31c TOr0 MPOCTPAHCTBA U HANTH €ro pasMepHOCTh. (2 Gasua)

), OTHOCHUTEJIbHO OHQpaHI/Iﬁ CJIO2KCHHSA W YMHO2KCHHS Ha aeﬁ—

3. HaiiTu panr n Kakyo-HUOYIb MAKCUMAJIbHYIO JIMHEHHO HE3aBUCUMYIO IO
CHCTEMY CHCTEMBI BEKTOpOB @y = (8,5,—2,1,-5), as = (4,3,4,-9,6), a3 =
(1,6,—7,-3,7), ay = (24,16,4,—16,2), a5 = (6, —6,22, —12, —2).

4. Taner nomupocrpanctsa U u W smneitnoro npocrpancrsa R, mopoxien-
HbIE JIAHHBIMUA CHCTEMaMU BEKTOPOB a1, Gy, a3 U by, by:

a; = (4,-1,0,3), as = (2,-3,2,2), ag = (—2,-3,—1,1);

by = (—5,-2,3,4), by = (—6,—3,2,2).

Haiitu pasmeprocru u 6a3ucer nojmnpocrpancts U + W u U NW. (2 6auia)

-4 -3 -3 -1 -4 1

-4 -2 -3 0 2 0

5. Haittu panr maTpuribt 0O 4 -3 1 -2 4
4 4 3 2 10 -2

4 8 6 1 12 —6

6. lccnemoBaTh cucteMy JTUMHEHHDBIX ypaBHEHUH B 3aBUCUMOCTH OT 3HAYCHUS
napaMeTpa v U HailTu oOIllee peleHne IMpu BceX 3HAYEHHAX (, KOrJa OHa COB-
MecTHA: (2 Gasia)

(axy — T9 + axs — T4 + axs = 3a + 2;

2x1 + azry + 223 + ary + 225 = 2 + 6;

ary + 2xy + 2ax3 + 224 + 3axrs = 6a + 4;

| 201 + 22 + 3aws + x4 + daws = da + 1

7. Haiitu BekTOpHYIO bOpMYy 3ammcu OOIINEro PerieHnsd CUCTEeMbl JIMHEHHBIX
YPaBHEHU:

(21 — T2y + 225 — 424 + x5 + 26 = 15;

=221 + 3x9 + 223 + 4y — 45 — 2204 = —13;

T + 4w — 43 + x5 + x5 = —2;

L 41‘1 + 81‘2 + 61’4 + 41’5 — 6276 = 10.

VKazarb (yHIaMeHTaIbHYIO0 CUCTEMY PENIeHU COOTBETCTBYIOMEH OJIHOPO/I-
HOII cUCTeMbl YPaBHEHUI.

8. HaiiTu kakyio-HUOY/Ib CUCTEMY JTUHEHHDBIX ypaBHEHUI, 38 IaI0NLyI0 JIMHETi-
HOEe IIOJAITPOCTPAHCTBO, IIOPOXKICHHOE CUCTEeMOI BEKTOPOB

a; = (7,4,5,5,7), as = (8,-7,3,3,-5), ag = (7,—7,-3, -3, —8).
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9. Jlokazarh, uro otobpaxkenue A : R**?2 — R2*2 onpesesieHnoe paBeH-
4 —4
CTBOMAX:C-X—l—X-D,meC’:(_g 7>,D:<; 3),HBHHQTCH
JMHEHBIM onepaTopoM. HaifTn ero maTpuily B 6a3nce

10 00 01 0 0

10. UsBectHO, uro nuHeitHoe orobpazkenue A nepesogut Bekropet a; = (0,3,2,3), as =
(2,1,-3,3), ag = (5,1,1,—1), ay = (1, —4, -3, —4) B BekTOpBI b = (20, —1,21), by =
(19,—2,21), b3 = (19,19,0), by = (—23,4, —27). Haiitu 6a3uc obpasa u 6a3uc
siapa orobpazkenus A.

HaiiTu ero marpuiyy B Tex 6a3ncax, B KOTOPBIX JaHbI KOOPIMHATHI BEKTOPOB.

Haiitu marpuity orobpazkenust A B 6asucax e; = (1,0,0,0), es = (—4,1,0,0), ez =
(1,-2,—1,0), es = (2,-3,4, ) u fi = (1,3, -1), fo=(0,1,2), f5 = (0,0,1). (3
basa)

-1 1 -1
11. Jluneitasiit oneparop A 3aman marpureit | —3 3 —3 |. Haiitu xapax-
-1 1 -1

TEPUCTUICCKUT MHOTOUWIEH X 4 (), COOCTBEHHBbIE 3HAUEHNUST U COOCTBEHHBIE BEKTO-

pul oneparopa A. dApnserca i A oneparopom mpocroil crpykTypbi? Ecin na,
TO 3allicaTh ero MaTPUILy B Oa3uce U3 COOCTBEHHBIX BEKTOPOB.

12. Haittu xkoppanos 6a3uc u Mmarpuity 2Kop/ana Jijis JIMHEITHOTo orepaTopa,

2 -1 2 —1 0 O

-1 2 1 1 —4 -1

—2 1

1 1
33JIaHHOTO B HEKOTOpOM Oasuce marpuueit | 5 1 -1 2 o 2| (3
-1 1 -1 1 0 0
-1 0 o0 0 0 3
Hasa)
20 000
-1 1 010
13. Haiitu Hopmasibayto hopmy 7zKopaana jgig marpunsl | —2 0 1 1 0
-3 1 -1 2 0
-1 0 00 2

(3 basura)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 25

1. Byger s cucrema Bektopos a; = (6,5, —7,—6,—1), as = (6,7,0,0,—8),
az = (4,3,2,-8,3), ay = (2,4, —2,8,—11) suneiino 3aBucumMoii?

2. ¥0e1uThCst, 9T0 MHOZKECTBO Beex MaTpurt HaT mojieM C pasmepos 2 X 2 Buja
( a+bi c+di

—c—di e+ fi
CTBUTEJIBHOE YHUCJIO 00pa3yioT JIMHEWHOe NPOCTPAHCTBO HaJl 1moJjieM R. YKazaTb
Kakoii-HuOy1b 6a3uc 9TOr0 MPOCTPAHCTBA U HANTH €ro pasMepHOCTh. (2 Gasua)

), OTHOCHUTEJIbHO onepaumﬁ CJIO2KECHHUA U YMHOXKEHUA Ha ,H‘eﬁ—

3. HaiitTu panr n Kakyo-HUOYIb MAKCUMAaJIbHYIO JIMHEHHO HE3aBUCUMYIO IO
cucreMy CucTeMbl BekKTopoB a1 = (7, —6, —8,2, —5), ay = (7,4, —5,—7,-3), ag =
(8,—6,4,8,—1), ay = (35,0, —31,—17,—-19), a5 = (—10, 26, —22, —38, —3) .

4. Taner nompocrpanctsa U u W smneitnoro mpocrpancrsa R, mopoxien-
HbIE JIAHHBIMUA CHCTEMaMU BEKTOPOB a1, a9, a3 U by, by:

a; = (5,2,1,0), as = (3,1,3,—-1), ag = (2,3, -1, 2);

by = (2,1,—-1,1), by = (3,2,-3,1).

Haiitu pasmeprocru u 6a3ucer nojupocrpancts U + W u U NW. (2 6aa)

-1 2 3 3 —4 2

3 3 2 -4 1 =2

5. Haittu panur maTpuner | —2 —3 2 -2 —1 —4
7T 2 -6 =8 10 -2

1 10 -3 =7 8 2

6. lccnenoBaTh cucteMy JTUMHEHHDBIX ypaBHEHUN B 3aBUCUMOCTH OT 3HAYCHUS
napaMeTpa @ U HaiiTu oOIlee peleHne IMpu BceX 3HAYEHHAX «, KOrJa OHa COB-
MecTHA: (2 Gasia)

(axy — T9 + axs — T4 + axs = 3a + 2;

2x1 + azry + 223 + ary + 225 = 2 + 6;

ary + 2xy + 2axs + 224 + 3axrs = 6a + 4;

| 201 + 22 + 3aws + x4 + daws = da — 3.

7. Haiitu BekTOpHYIO bOpMYy 3ammcu OOIIEro PerieHnsd CUCTeMbl JIMHEHHBIX
YPaBHEHU:

( 6561 + 4$2 — 5373 + 8374 — 6135 + 25(]6 = —24;

201 + 229 — 223 4+ 424 — 325 + 426 = —19;

41 4 229 — 323 + 4y — 315 — 2006 = —5;

L —21’1 —ZL'Q—|—4ZL‘3—|—4ZL‘4+$5 —31’6 = 4.

VKazarb (yHIaMeHTaIbHYIO0 CUCTEMY PENIeHU COOTBETCTBYIOMEH OTHOPO/I-
HOI CUCTeMbl YPaBHEHUI.

8. HaiiTn kakyio-HUOY/Ib CUCTEMY JIMHEHHDBIX ypPaBHEHUI, 38 IaI0MLyI0 JIMHET-
HOEe IIOJAIIPOCTPAHCTBO, IIOPOXKICHHOE CUCTEeMOI BEKTOPOB
ay = (3, —7,4, ]_, —8), a9 = (—3, 4, 2, 17 9), as = (8, —3, 6, —7, —2)

49



9. Jlokazarh, uro oTobpaxkenue A : R*3 — R2*3 onpesesennoe paBen-
3
crBoM AX = C - X, re C = (

-2 7
Haiitu ero marpuity B 6a3uce

100 000 010

000 0 0 1 0 00
E”:(o 1 o)’El?’:(o 0 0)’E23:(0 0 1>'

10. UzBecTHO, uTO JTMHElHOE OTOOpazKeHue A mepeBoiuT BeKTOpe! a1 = (2,2,4, —2), ag =
(—1,1,4,1), a3 = (3,5,0,2), ag = (—3,—1,4,—1) B BexTOpBI b = (2,6,4), by =
(11,9,10), by = (—11,—18,—16), by = (13,23,22). Haiitu 6a3uc obpasza u 6a3uc
sajpa orobpazkenus A.

Haiitu ero marpuiy B Tex 6a3mcax, B KOTOPBIX JaHbI KOOPANHATHI BEKTOPOB.

Haiitu matpuity orobpazkenns A B 6asucax e; = (1,0,0,0), es = (3,1,0,0), e3 =
(37_37_170)7 €4 = <_2737 -3, 1) u fl = (1717_3)7 f2 = (07 171)7 f3 = (0707 1)

(3 Gasuta)

), SABJISIETCSI JIMHEWHBIM OIIEPATOPOM.

3 =3 1
11. JIuneitnsrit oneparop A 3aj1an MaTpuIei 1 —1 1 |.Haiitu xapak-
-1 11

TEePUCTUIECKUTT MHOTOUIEH X 4 (), COOCTBEHHBIE 3HAYEHUST U COOCTBEHHBIE BEKTO-
pol onieparopa A. fApnserca jm A oneparopom mpocroit crpykTyphi? Ecin na,
TO 3allicaTh ero MaTpUIly B Oa3nce U3 COOCTBEHHBIX BEKTOPOB.

12. Haiitu »xoppanoB 6a3uc u marpuity zKopjaana /i JHHEHHOTO oiepaTopa,
3 -3 4 -3 20

-3 3 -1 1 =21
3a/IAHHOTO B HEKOTOPOM Oasnce MaTpHIlei -2 oo . (3
0O -1 1 1 20
-1 1 -1 1 10
1 -2 2 =2 2 2
6asia)
1 00 00
1 -2 4 -3 4
13. Haiitu nHopmasibayto ¢popmy 2Kopmana s matpunsl | 2 —4 6 —3 4
1 -3 3 -1 4
1 -2 2 =25

(3 Basra)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 26

1. Byner s cucrema Bekropos a; = (—8,0,—5,3,—6), az = (—5,6,3,—1,1),
az = (—1,2,-3,4,—-1), ay = (—7,6,15, —14,5) juHeiiHO 3aBUCUMOIi?

2. ¥0e1uThCst, 9T0 MHOZKECTBO Beex MaTpurt HaT mojieM C pasmepos 2 X 2 Buja
( a+bi c+di

e+ fi g+ hi
CTBUTEJIBHOE YHUCJIO 00pa3yioT JIMHEWHOe NPOCTPAHCTBO HaJl 1moJjieM R. YKazaTb
Kakoii-HuOy1b 6a3uc TOr0 MPOCTPAHCTBA U HANTH €ro pasMepHOCTh. (2 Gasuia)

), OTHOCHUTEJILHO onepam/H‘/’I CJIO2KCHUA W YMHO2KEHUA Ha aeﬁ—

3. HaiiTu panr n Kakyo-HUOYIb MAKCUMAaJIbHYIO JIMTHEHHO HE3aBUCUMYIO IO
CHCTEMY CHCTEMBI BEKTOpOB a; = (8,3,3,6,—2), as = (8,—4,3,—6,1), ag =
(5,2,1,-8,9), ay = (24,2,9,6,—3), a5 = (11,-10,5, -4, —7).

4. Naner nompocrpanctsa U u W smneitnoro npocrpancrsa R, mopoxien-
HbIE JIAHHBIMUA CHCTEMaMU BEKTOPOB a1, Gg, a3 U by, by:

a; = (2,2,2,1), as = (3,6,5,1), ag = (1, 3,3, —2);

by = (3,2,1,3), by = (4,4,3,4).

Haiitu pasmeprocru u 6a3ucer nojmnpocrpancts U + W u U NW. (2 6aia)

-3 3 -4 -1 -1 -2

-1 4 -3 1 -3 -1

5. Haittu panr matpuner | —1 2 =2 2 2 1
6 -2 6 0 -8 0

2 3 0 1 =7 -1

6. lccmenoBaTh cucteMy JIUMHEHHDBIX ypaBHEHUH B 3aBUCUMOCTH OT 3HAYCHUS
napaMeTpa @ U HaiiTu oOIllee peleHne IMpu BceX 3HAYEHHAX «, KOrJa OHa COB-
MecTHA: (2 Gasia)

( oy + 4z + s + dzy + axs = 3a + 2;

T1 + axgy + x3 + axy + x5 = 200 + 3;

ary + 9 + 2ax3 + 4 + 3axs = 6o+ 2;

| 201 + 522 + 3aws + 54 + daws = 4o — 3.

7. Haiitu BekTOpHYIO hOpMYy 3ammcu OOIIEro PerieHnsd CUCTeMbl JIMHEHHBIX
YPaBHEHU:

( 5561-3%24—133—3744-565:23;

—x1 + 319 — 323 + 224 — 225 — 316 = —13;

—4xq + 319 + 203 — 24 + 5 + 36 = —10;

L $1+$2+4ZE3—$4—21’6 = 10.

VKazarb (yHIaMeHTaIbHYIO0 CUCTEMY PENIeHU COOTBETCTBYIONMIEH OIHOPO/I-
HOII cUCTeMbl YPaBHEHUI.

8. HaiiTn kakyio-HUOY/Ib CUCTEMY JTUHEHHDBIX ypPaBHEHUI, 38 IaI0NLyI0 JIMHET-
HOEe IIOJAITPOCTPAHCTBO, IIOPOXKJICHHOE CUCTEeMO BEKTOPOB
a; = (7,2,3,1,7), ay = (7,4,5,4,-3), a3 = (2,7,—2,5,2).

o1



9. Jlokazarh, uro oTobpaxkenue A : R*3 — R2*3 onpesesennoe paBen-
7 5
crBoM AX = C - X, re C = (

-1 3
Haiitu ero marpuity B 6a3uce

100 000 010

000 001 000
E”_(o 1 o)’El?’_(o 0 0)’E23_(0 0 1>'

10. NzBecTHO, uTO JTMHElHOE OTOOpazkeHue A mepeBoauT BeKTops! ay = (3, —4, —4,3), ag =
(0,3,0,3), a3 = (—1,2,2,0), as = (4,3,3, —2) B Bexropet by = (31,0, —31), by =
(=9,3,12), by = (—14,0,14), by = (—23,0,23). Haiitu 6asuc obpaza u 6a3uc
sajpa orobpazkenus A.
Haiitu ero marpuiy B Tex 6a3mcax, B KOTOPBIX JaHbI KOOPANHATHI BEKTOPOB.
Haiitu matpuity orobpazkenns A B 6asucax e; = (1,0,0,0), es = (0,1,0,0), e3 =
(=3, -4,1,0), es = (0,2, -4, 1) u f; = (1,-3,3), fo = (0,1,—1), f5 = (0,0, 1).
(3 Gasura)

), SABJISIETCSI JIMHEWHBIM OIIEPATOPOM.

4 =3 1
11. JIuneitnsrit oneparop A 3aj1an MaTpurei 1 0 1 |.Haiitu xapak-
-1 1 2

TEePUCTUIECKUTT MHOTOUIIEH X 4 (), COOCTBEHHBIE 3HAYEHUST U COOCTBEHHBIE BEKTO-
pol onieparopa A. fApnserca jm A oneparopom mpocroit crpykTyphi? Ecim ma,
TO 3allicaTh ero MaTpUIly B Oa3nce U3 COOCTBEHHBIX BEKTOPOB.

12. Haiitu »xoppanoB 6a3uc u marpuity zKopjaana /s JUHEHHOTO oiepaTopa,

2 -2 2 =2 2 1
1 -1 3 -2 3 0
3a/IaHHOIO B HEKOTOPOM basuce MaTpuIlei 2 =35 =23 ~1 . (3 basura)
1 -2 2 03 0
1 -1 1 -1 4 0
1 -2 2 -2 2 2
2 -1 2 -1 0
0 -1 3 -3 4
13. Haittu nopmasbuyio ¢popmy zKoppana g matpuriel | 0 =2 3 -2 4
1 -3 3 -1 4
1 -2 2 =25

(3 Basra)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 27

1. Byzner sin cucrema Bektopos a; = (3,5,5,—4,9), ay = (4,0,8,—5,5), a3 =
(8,2,—-8,9,-8), ay = (11,5,21, —14,19) suneiiHo 3aBUCUMOIi?

2. Yb6enuThesi, 9TO MHOYKECTBO BCeX TocseoBaTenbHocTeii {a, }3° ¢ smemen-
TaMU U3 10JI R, yIOBIETBOPSIONMX YCIOBHIO G = i3 npu k = 1,2,..., oT-
HOCHUTEJILHO OINlepalldil CJIOXKEeHUs MOCIe0BATEILHOCTEl I YMHOXKEHUs MOCIe0-
BaTEILHOCTU Ha JIefiCTBUTEIbHOE YUCIO 00pa3yloT JUHEHOe IPOCTPAHCTBO HaL
rosieM R. Ykazarh Kakoi-HHOYIb 0A3MC 9TOTO IMPOCTPAHCTBA M HAWTU €ro pas-
MepHOCTh. (2 GaJuia)

3. HaiiTu panr u Kakyo-HUOYIb MaKCUMAaJIbHYIO JIMHEHHO HE3aBUCUMYIO ITOI-
CHCTEMY CHCTEeMbl BeKTOpoB a1 = (6, —1,—6,—8,—=3), as = (4,—4, —3,—4,-9),
as = (4,-2,3,4,3), ay = (10, —5,—-9, —12, —-12), a5 = (0, —2, —6, —8, —12).

4. Janbl nogupocrpancrsa U u W numneitnoro mpocrpancrsa RY, mopox ien-
HbIE JIAHHBIMUA CHCTEMaMU BEKTOPOB a1, Gy, a3 U by, by:

a; = (4,-4,0,-2), as = (2,2,2,—-1), ag = (2,—-2,1,—-1);

by = (3,3,—1,2), by = (6,4,0,—1).

Haittu pasmeproctu n 6asucs nognpocrpancts U + W u U N W. (2 6amwia)

—4 =2 2 4 -3 —4

2 -1 —4 1 -2 4

5. Haittu panr maTpurist 2 1 1 -3 —4 —4
4 =2 =12 4 7 20

§ 2 -9 —4 8 16

6. NccnemoBarh cucTteMy JIMHEHHBIX YpaBHEHWI B 3aBUCHUMOCTH OT 3HAUEHUS
mapaMeTpa @ U HaiTh oOIee peleHne mMpu BceX 3HAYEHUSX (, KOrJa OHa COB-
MmecTHa: (2 6asiia)

ary + 2z + axrs + 2x4 + axs = 3o+ 4;
2x1 + azry + 223 + ary + 225 = 2 + 6;
ary + 2xy + 2ax3 + 224 + 3axrs = 6a + 4;
21 + 49 + 3axs + 4xy + daxs = 4o — 3.

7. Haittu BexkTOpHYI0O bOpMYy 3ammcu OOIINEro PerieHns CUCTeMbl JIMHEHHBIX

YPaBHEHU:
6x1 + x9 + 23 + 225 — dxg = 9;
=311 — x3 — 224 — 275 + 216 = —0;
—3x1 — X9 + 2x3 — 4y + 316 = —3;
To —Axs — 314 + 15 — 4dag = 3.

VKazarb (yH/IaMeHTaIbHYIO0 CUCTEMY PENIeHU COOTBETCTBYIONMIEH OJTHOPO/I-
HOI CUCTEeMbl YPaBHEHUI.

8. HaiiTnm Kakyio-HHOY/Ib CHCTEeMY JIMHEWHBIX yDaBHEHWI, 3a/af0NTyI0 JTuHel-
HOE MOAIPOCTPAHCTBO, IIOPOXKICHHOE CUCTEMOII BEKTOPOB
a; = (5,6,2,4,5), ay = (—2,8,-5,-9,5), a3 = (3,—9,7,—8,2).

23



9. Jlokazarh, uro oTobpaxkenue A : R*3 — R2*3 onpesesennoe paBen-
6 5
crBoM AX = C - X, re C = (

-1 9
Haiitu ero marpuity B 6a3uce

100 000 010

000 001 000
E”_(o 1 o)’El?’_(o 0 0)’E23_(0 0 1>'

10. NzBecTHO, uTO JTUHElHOE OTOOpazkeHue A mepeBoauT BeKTopel a; = (—1, —1,2,—2), as =
(0,—5,-2,2), az = (—3,-8,2,6), as = (4,4, —4, —5) B Bexropsi by = (—15, 9, —6), by =
(17,3,14), by = (8,—16,24), by = (9,20, —11). Haiitu 6a3uc obpasza u 6asuc sij-
pa orobpaxkenus A.

Haiitu ero marpuiy B Tex 6a3mcax, B KOTOPBIX JaHbI KOOPANHATHI BEKTOPOB.

Haiitu maTpuity orobpazkenns A B 6asucax e; = (1,0,0,0), es = (—3,1,0,0), e3 =
(—1,1,-1,0), es = (=1,1, =1, —1) u f; = (1,1,2), fo = (0,1,—4), f5 = (0,0,1).

(3 Gasura)

), SABJISIETCSI JIMHEWHBIM OIIEPATOPOM.

3 =21
11. JIuneiinbrit oneparop A 3ajan matpureit [ 1 0 1 |. Haiitu xapakre-
0 0 2

PUCTHYECKUIT MHOTOUJIEH X 4(Z), COBCTBEHHbIE 3HAYEHUsI 1 COOCTBEHHBIE BEKTOPDI
oneparopa A. fAsisierca ym A oneparopom mpoctoit crpykrypbl! Ecim ga, To
3allIcaTh €ro MaTpHILly B Oasmce U3 COOCTBEHHBIX BEKTOPOB.

12. Haiitu »xopjanoB 6a3uc u marpuity zKopjaana, /s JUHEHHOTO oiepaTopa,
1 -1 1 -1 11

1 -1 2 -1 20
3aJIAHHOTO B HEKOTOPOM Gasuce MaTpHIlei L =23 -1290 . (3 basna)
0 -1 1 021
1 -1 1 -1 30
0 -1 1 -1 1 2
2 -1 2 -1 0
0 -1 3 -2 2
13. Haittu nopmasbuayio ¢hopmy zKoppana jig marpunsl | —1 —1 2 —1 2
-1 -1 1 0 2
0 -1 1 -1 3

(3 Basra)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 28

1. Byner s cucrema Bektopos a1 = (—4,6,6,—3, —8), ay = (—=5,1,9, —4, —4),
az = (—9,3,-7,10,9), ay = (—12,6,22, —13, —18) smHeitHO 3aBUCUMOIi?

2. Yb6enuThesi, 9TO MHOYKECTBO BCeX TocseoBaTeabHocTeii {a, }3° ¢ smemen-
TaMU U3 10JI R, yIOBIETBOPSIONMX YCIOBHIO G = g Ipu k = 1,2,..., oT-
HOCHUTEJILHO OIllepalldil CJIOXKEeHUs MOCIe0BATEILHOCTEl I YMHOXKEHUs MOCIe0-
BaTEILHOCTU Ha JIefICTBUTEIbHOE YUCIO 00Pa3yloT JUHEHOe IPOCTPAHCTBO HAaL
rojieM R. Ykazarh Kakoi-HHOYIb 0a3MC 9TOTO IPOCTPAHCTBA M HAWTU €ro pas-
MepHOCTh. (2 Gauia)

3. HaiiTu panr n Kakyo-HUOY/Ib MAKCUMAaJIbHYIO JIMHEHHO HE3aBUCUMYIO ITOI-
CHCTEMY CHCTEMBI BEKTOpoB a; = (8,—8,4,85), as = (9,6,8,—4,-7), ag =
(5,=7,-9,5,4), ay = (34, —4,24,8, —4), a5 = (8,26,34, —18, —22).

4. Janbl nogupocrpancrsa U u W nmneitnoro mnpocrpancrsa RY, mopox ien-
HbIE JIAHHBIMUA CHCTEMaMU BEKTOPOB a1, Gy, a3 U by, by:

a; = (—1,3,2,-1), a2 = (2,1,-2,-2), ag = (—1,2,0,0);

by = (2,-1,-3,1), by = (1, -2, -2, —-2).

Haittu pasmeproctu n 6asucs nognpocrpancts U + W u U N W. (2 6amwia)

3 -4 -3 4 -2 =2

-2 0 0 0 -1 3

5. Haittu paur marpuner | —1 —4 2 3 —1 0
-6 8 1 -7 1 8

-7 4 3 -4 0 8

6. NccnemoBarh cucTeMy JIMHEHHBIX YPaBHEHWI B 3aBUCHUMOCTH OT 3HAUEHUS
nmapaMeTpa @ U HaiTh oOIee peleHne Mpu BceX 3HAYCHHUSX (, KOIJa OHa COB-
MmecTHa: (2 Gasiia)

ary + 3ry + ars + 3ry + axs = 3o+ 6;
311 + axy + 3x3 + axy + 3v5 = 200+ 9;
ary + o + 203 + x4 + 3axs = 6 + 25
201 + 49 + 3axs + 4dxy + daxs = da — 3.

7. Haittu BexkTOpHYI0 OpMy 3ammcu OOIEro PerieHns CUCTeMbl JIMTHEHHBIX

YPaBHEHU:
3x1 —4x9 — 3 — Oxy + 725 + 816 = T,
—2x1 + 4z + x5 + 424 — 425 — 426 = —10;
-1+ T4 — 3l‘5 — 4!136 = 3,
433’1 — 41'2 + 2553 — X4 — 4.CE5 + 26 = 14.

VKazarb (yHIaMeHTaIbHYIO CUCTEMY PENIeHU COOTBETCTBYIONMIEH OJITHOPO/I-
HOI CUCTEeMbl YPaBHEHUI.

8. HaiiTnm Kakyto-HHOY/Ib CHCTEeMY JIMHEWHBIX yDaBHEHWI, 3a/af0NTyI0 JTuHel-
HOE MOAIPOCTPAHCTBO, IIOPOXKICHHOE CUCTEMOII BEKTOPOB
a; = (3,-5,1,8,-5), as = (8,-3,5,—8,4), ag = (6, —8,5,1,1).

25



9. Jlokazarh, uro oTobpaxkenue A : R*3 — R2*3 onpesesennoe paBen-
1 9
crBoM AX = C - X, re C = (

-5 7
Haiitu ero marpuity B 6a3uce

100 000 010

000 001 000
E”_(o 1 o)’El?’_(o 0 0)’E23_(0 0 1>'

10. NzBecTHO, uTO JiMHETHOE OTOOpazkeHue A mepeBoaut BeKTopsl a; = (—2,1,0, —1), ag =
(—-1,-1,2,-1), a3 = (0,-3,4,2), a4y = (0, —3,—3, —3) B BeKTOpBLI b = (—3,—13, —10), by =
(4,-9,—13), bg = (5,1, —4), by = (15,12, —3). Haiitu 6a3uc obpasza u 6asuc sij-
pa orobpaxkenus A.

Haiitu ero marpuiy B Tex 6a3mcax, B KOTOPBIX JAaHbI KOOPANHATHI BEKTOPOB.

Haiitu matpuity orobpazkenns A B 6asucax e; = (1,0,0,0), es = (2,1,0,0), e3 =
(1,-3,1,0), es = (0,-3,2,1) u f; = (1,2,-3), fo = (0,1,3), fy = (0,0,1). (3
Hasa)

), SABJISIETCSI JIMHEWHBIM OIIEPATOPOM.

4 =3 1
11. JIuneitnbrit oneparop A 3aj1an MaTpuIei 1 0 1 |.Haiitu xapak-
-1 1 2

TEePUCTUIECKUTT MHOTOUIIEH X 4 (), COOCTBEHHBIE 3HAYEHUST U COOCTBEHHBIE BEKTO-
pol onieparopa A. fApnsiercsa qm A oneparopom mpocroit crpykTyphi? Ecin na,
TO 3allicaTh ero MaTpUIly B Oa3nce U3 COOCTBEHHBIX BEKTOPOB.

12. Haiitu »kopjanoB 6a3uc u marpuity zKopjaana, Jijisd JUHEHHOTO oiepaTopa,
1 -1 1 -1 11

-2 2 -1 2 =30
3a/IAHHOTO B HEKOTOPOM Oasnce MaTpHIlei -2 102 =30 . (3
-3 2 -2 3 =31
-2 2 =2 2 =20
0O -1 1 -1 1 2
6asia)
1 00 00
0 -1 2 -1 2
13. Haiitu nopmasibayio ¢popmy 2zKopmana g matpurer | —1 —1 2 —1 2
-2 00 0 2
0 -1 1 -1 3

(3 Gasra)



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 29

1. Byner sin cucrema Bektopos a; = (3,5,5,4,—9), as = (4,0,8,5,=5), a3 =
(8,2,—8,-9,8), ay = (11,5,21, 14, —19) suneiiHo 3aBUCUMOIi?

2. Yb6enuThesi, 9TO MHOYKECTBO BCeX TocseoBaTenbHocTeil {a, }3° ¢ smemen-
TaMU U3 10JI R, yIOBIETBOPSIONMX YCIOBHIO G = apis npu k = 1,2,..., oT-
HOCHUTEJILHO Ollepalldil CJI0OXKEeHUs MOCIe0BATEILHOCTEl I YMHOXKEHUS MOCIe0-
BaTEILHOCTU Ha JIefiCTBUTEIbHOE YUCIO 00pa3yloT JUHEHOe IPOCTPAHCTBO HAaL
rosieM R. Ykazarh Kakoi-HHOYIb 0A3MC 9TOTO IMPOCTPAHCTBA M HAWTU €ro pas-
MepHOCTh. (2 GaJuia)

3. HaiiTu panr u Kakyo-HUOYIb MaKCUMAaJIbHYIO JIMHEHHO HE3aBUCUMYIO ITOI-
CHCTEMY CHCTeMBI BeKTOpOB a1 = (5,2,3,1,6), a2 = (2,-9,7,6,—3), a3 = (1, -4, —-3,2,—4),
as = (12,-5,13,8,9), a5 = (3,—14,17,10, —2).

4. Janbl nogupocrpancrsa U u W numneitnoro mnpocrpancrsa R®, mopox ien-
HbIE JIAHHBIMUA CHCTEMaMU BEKTOPOB a1, (g, a3 U by, by:

a; = (6,1,2,3,-3), ay = (6,—4,5,—8,—6), ag = (2, —6,4,1, =7);

by = (3,—2,—4,—4,4), by = (14, —18,11, —4, —32).

Haittu pasmeproctu n 6asucs nognpocrpancts U + W u U N W. (2 6amwia)
-1 0 0 2 —1

11 -4 -3 2
-4 1 -3 0 -3
1 0 -2 =8 11
-2 12 0 -2 —-10 12

6. lccnemoBarh cucteMy JIMHEHHBIX ypaBHEHU B 3aBUCUMOCTH OT 3HAYECHUS
nmapaMeTpa @ U HaiTh oOIee peleHne Mpu BceX 3HAYCHHUSX (, KOIJa OHa COB-
MmecTHa: (2 Gasiia)

ar, + To + axs + x4 + axs = 3a + 2;

2x1 + azrs + 223 + ary + 225 = 2 + 6;
ary + 2xy + 2ax3 + 224 + 3axrs = 6a + 4;
201 + 3x9 + 3axs + 3x4 + daxs = 4o — 3.

7. Haittu BexkTOpHYIO OpMYy 3ammcu OOIIEro PeIieHnsd CUCTeMbl JIMTHEHHBIX
YPaBHEHU:

611 + 3x9 — 203 — by — 425 + 626 = O]
311 + o — 23 — x4 — 375 + 226 = —2;
3r1 + 229 — 4y — 315 + 426 = 25

2x1 + x9 — dx3 + 14 + 225 + 2204 = —T.

VKazarb (yHIaMeHTaIbHYIO0 CUCTEMY PENIeHU COOTBETCTBYIONMIEH OJITHOPO/I-
HOI CUCTEeMbl YPaBHEHUI.

5. Haittu panr maTpurist

SN W N

8. HaiiTnm Kakyto-HHOY/Ib CHCTEeMY JIMTHEWHBIX yDaBHEHWI, 3a/af0NTyI0 JTuHel-
HOE MOAIPOCTPAHCTBO, IIOPOXKICHHOE CUCTEMOII BEKTOPOB
a; = (1,8,-1,8,3), as = (5,5,—1,9,6), a3 = (2,1,6,5, —2).

o7



9. Jlokazarh, uro oTobpaxkenue A : R*3 — R2*3 onpesesennoe paBen-
7T —4
ctrBoM AX = C - X, e C = (

-2 5
Haiitu ero marpuity B 6a3uce

100 000 010

000 001 000
E”_(o 1 o)’El?’_(o 0 0)’E23_(0 0 1>'

10. UzBecTHO, uTO JTUHETHOE OTOOpazkeHne A mepeBouT BeKTopsl a1 = (—2, 1, —2,
(3,-2,3,0), a3 = (7,1,8,4), ay = (—1,—3,—1, —2) B BeKTOpBI b = (—5,—2,0), by =
(—1,3,0), bsg = (0,4,0), by = (0,—1,0). Haiitu 6a3uc obpasa u 6a3uc sapa orod-
paxkenns A.

Haiitu ero marpuiy B Tex 6a3mcax, B KOTOPBIX JaHbI KOOPANHATHI BEKTOPOB.

Haiitu matpuity orobpazkenns A B 6asucax e; = (1,0,0,0), es = (1,1,0,0), e3 =
(4,-2,1,0), ex = (=1,2,0,1) u f = (1,—3,—4), fo = (0,1,—3), f5 = (0,0, 1).

(3 Gasura)

), SIBJISIETCS JIMHEWMHBIM OIIEPATOPOM.

-1 0 2
11. JIuneitnsrit oneparop A 3aman matpureit | —1 —2 4 |. Haiitu xapak-
0 -2 2

TEePUCTUIECKUTT MHOTOUIIEH X 4 (), COOCTBEHHBIE 3HAYEHUST U COOCTBEHHBIE BEKTO-
pol onieparopa A. fApnserca jm A oneparopom mpocroit crpykTyphi? Ecin ma,
TO 3allicaTh ero MaTpUIly B Oa3nce U3 COOCTBEHHBIX BEKTOPOB.

12. Haiitu »xopjanoB 6a3uc u marpuity zKopjaana, Jijisd JUHEHHOTO oiepaTopa,
00 00 01

-1 1 -1 2 -2 0
.l 21 -1 2 =21
3a/IAHHOTO B HEKOTOPOM basmce maTpumeit | 5 9 9 9 _9 9 | (3 bauta)

-11 -1 1 -1 0
-10 00 0 2

3 -1 2 -1 0

-2 21 0 -2

13. Haittu nopmasbuyio ¢hopmy zKoppana g matpuriel | —2 0 2 0 0

-1 -1 1 1 2

-1 00 0 2

(3 Basra)

_3)7 Qa2 =



Howmarmnee 3aganue N¢ 1 o jinneitHol aaredpe
Cemectp II, mar-mex dakysbTeT, JHEBHOE OT/IEIEHUE

Bapuant Ne 30

1. Byner sin cucrema Bekropos a; = (1,8,3,—4,2), ay = (1,8,7,—2,5), a3 =
(3,—1,7,-3,6), ay = (—4,18,0,2, —2) nuHEHHO 3aBUCUMOIi?

2. Y6enuThCs, 9TO MHOXKECTBO BCEX MHOTOYJIEHOB HaJl mojieM R crenenu, He
npeBocxosieii 20, y KOTOPbIX KOI(MMUIINEHTHI P CTENEHAX T ¢ TOKA3aTeISTMI
Bujia 4k + 1 (k= 0,1,...) paBubl 0, OTHOCHTEIBLHO JIMHEHHBIX onepanuii obpasy-
10T JIMHEiHOe MMpocTpaHcTBO Hall mojeM R. YKazarh Kakoii-HUOYIL Oasuc 9Toro
[IPOCTPAHCTBA U HAITH €ro pa3MepHOCTh. (2 GaJiia)

3. HaiiTu panr u Kakyo-HUOY/b MAKCUMAaJIbHYIO JIMTHEHHO HE3aBUCUMYIO ITOJI-
CUCTeMY CHCTEeMBbI BeKTOpoB a; = (2,0,—13,6,—4), ay = (4,3,6,2,—2), a3 =
(4,1,1,-5,6), ay = (18,12,11,14, —12).

4. Janbl nogupocrpancrsa U u W nmneitnoro mnpocrpancrsa R, mopoxK ien-
HbIE JIAHHBIMU CUCTEMaMU BEKTOPOB a1, g, a3 U by, by:

a; = (14,9,2,3,13), ay = (7,9,4,2,-3), ag = (4, -3, —4,2,9);

by =(1,2,1,2,2), by = (1,3,1,—1,5).

Haiitu pasmeprocru u 6a3ucer nomnpocrpancts U + W u U NW. (2 6amia)

-2 -3 2 —4 -4 2

1 1 4 3 0 0

5. Haiitu panr MaTpuirbt 2 2 =2 0 4 3
4 6 6 14 4 =7

1 3 4 11 0 -—-10

6. lccnemoBaTh cucteMy JTUMHEHHBIX ypPaBHEHUN B 3aBUCUMOCTH OT 3HAYCHUS
napaMeTpa @ U HalTu oOIlee peleHne Mpu BceX 3HAYEHHAX «, KOIJa OHa COB-
MmecTHA: (2 Gasuia)

axry + To + axs + 14 + axs = 3o+ 2;
1+ arg + x3 + ary + x5 = 200 + 3;

ary + o + 203 + x4 + 3axs = 6 + 25
20y + 229 4 3axs + 224 + daxs = a+ 1.

7. Haiitu BekTOpHYIO pOpMYy 3almcu OOIIEro PerieHusd CUCTEMbl JIMTHEHHBIX

YPaBHEHUIA:
To+ X3 — 204 + T5 — T = 3;
=221 + 19 — 223 — 225 — 216 = —0;
—ZE1+1’2—2$3+I4+ZE5 = —5;
dxy + x5 — day + Tx5 — 6 = 5.

VKazarb (pyH[aMeHTaIbHYI0 CUCTEMY PENIeHUl COOTBETCTBYIONMIEH OJIHOPO/I-
HOII cUCTeMbl YpaBHEHUI.

8. HaiiTn kakyio-HuOy/Ib CUCTEMY JTUHEHHDBIX ypaBHEHUI, 3a/IaI0MTyI0 JIMHET-
HOEe IIOJAIIPOCTPAHCTBO, IIOPOXKICHHOE CUCTEeMOI BEKTOPOB

a; = (5,2,-8,2,1), as = (7,3,2,—6,-7), ag = (2,—-8,9,8, 3).
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9. Jlokazarh, uro oTobpaxkenue A : R*3 — R2*3 onpesesennoe paBen-
9 5
crBoM AX = C - X, re C = (

-1 6
Haiitu ero marpuity B 6a3uce

100 000 010

000 001 000
E”_(o 1 o)’El?’_(o 0 0)’E23_(0 0 1>'

10. UzBecTHO, uTO JTMHElHOE OTOOpazkeHue A mepeBoauT BeKTope! a; = (—3,3,4,2), ag =
(0,-2,0,-2), a3 = (=3,—1,1,1), ay = (—3,0,—2,2) B BekTOpBL by = (—7,—9,2), by =
(0,-2,2), b3 = (5,—4,9), by = (14,3,11). Haiitu 6a3uc obpasa u 6a3uc sjipa
orobpazkenus A.

Haiitu ero marpumy B Tex 6a3mcax, B KOTOPBIX JaHbI KOOPANHATHI BEKTOPOB.

Haiitu maTpuity orobpazkenns A B 6asucax e; = (1,0,0,0), es = (—4,1,0,0), e3 =
(—4,2,1,0), e = (=4,0,1,1) u fi = (1,0,—2), fo = (0,1, -2), f3 = (0,0,1). (3
Hasa)

), SABJISIETCSI JIMHEWHBIM OIIEPATOPOM.

-2 2 0
11. Jluneitasiit oneparop A 3ajaH Marpureit 0 0 —1 |. Haiitu xa-
3 =3 0

paKTepUCTUIeCKUil MHOrOWIEH Y .4(%), COOCTBEHHBbIE 3HAYEHUsI U COOCTBEHHBIE
BekTOpHI onieparopa A. fAsisiercsa m A oreparopom mpocToii crpykTypbl? Ecin
Jla, TO 3alliCaTh €ro MaTpuily B 6a3uce n3 cOOCTBEHHBIX BEKTOPOB.

12. Haiitu »kopjanoB 6a3uc u marpuity zKopjaana, /s JUHEHHOTO oiepaTopa,
1 -1 1 -1 11

-2 2 =2 3 =30
3aJaHHOI'O0 B HEKOTOPOM Oasuce MaTpuileit —3 2 =2 3 -3 1 . (3
-4 3 -3 3 -3 2
-2 2 =2 2 =20
0o -1 1 -1 1 2
6asia)
3 -1 2 -1 0
-2 21 -1 0
13. Haittu Hopmasbayio ¢dopmy zKopaana g marpurel | —1 —1 3 —1 2
1 -3 3 04
0O -1 1 -1 4

(3 Basra)



